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GAS STOVE ACCIDENTS. 


—— 





fatal accilents resulting from the improper use 
of gas stoves in the city of Providence, Rhode 
Tsland. 


some excitement, and a good deal of newspaper 


Naturally these two events have caused 


discussion, in the locality where they occurred ; 
and we deem it of sufficient importance to call the 
attention of our readers to the facts in the ease, 
in order that they may, knowing them, guard 
against any similar fatal results which are sure to 
what we believe 


follow from the same misuse of 


to be a most useful article, and, when used with 


anything like the same caution that attends the 
use of a common coal stove, a perfectly safe one. 
The peculiar construction of the stove in question 
has fortunately nothing to do with 


g the case, acd 
it is said that every effort had been made to ren- 
der the stove perfectly free from smoke or smell, 
and, when used with ordinary care, perfectly 
safe. 

a Mr. Shattuck, who 


employed a gas stove for the purpose of heating 


The first ease was that «f 
a bathroom, In order to bring the room to a 
comfortable temperature the stove was lighted for 
an hour before he entered for the purpose of 
bathing, and was probably ‘‘ turned on full,” so 
that at the time he began to bathe the room must 
have been full of the products of imperfect com. 
bustion. After having beenin the room for some 
time the fact of his not coming out was noticed 
by the family. 
on the floor dead. 

The other case was that of a woman who visit- 





| ed the office of a female doctor for medical advice, 


suddenly dr ypped dead. 
| called they at once found the air of the room ex- 


| and after waiting in the room for a little while 
Upon physicians being 
| 
! 
| 


| ceedingly difficult to breathe, aud ordered the 
| opening of windows, etc., before any examination 
| could be made. 
| stove. 

death, in both cases, resulted from poisoning by 
| carbonie oxide—the characteristics of which are 


The office was heated by a gas 
A post mortem examination showed that 


Within the past few weeks there have been two | 


The Annual Meeting of the Association will be | house stood. 
| dinary pressure, to burn from 12 to 15 feet per 


| hour, but was so constructed that 





suffocation from earbonie acid gas. 

In the ease of Mr. Shattuck there Was al extep - 
tionally high pressure at the pcint where his 
The stove was intended, under or- 


it would carry 
If; 


whev the gas was lighted, the stop cock had been 


20 feet per hour with perfect combustion. 


only partially opened there would have been no 
trouble, and the smell from the stove should have 
been enough to show that something was wrong. 
At a trial made subsequently, by turning the full 
head of gas on to the stove, and watching the 
meter, it was found that 30 feet an hour were 
passing through the stove, that the combustion 
was imperfect, and the odor very apparent. Here 
the 
room was not poisoned by the consumption of the 


was the whole trouble. The atmosphere of 
oxygen in burning the hydrogen, but it was the 
result of the decomposition of water and carbonic 
acid gas—the natural products of perfect combus- 
tion into hydrogen and carbonic oxide gases, 
Every one knows the impossibility of providing 
against every accident, even in the most perfect 
mechanism ; and when we reflect that there are 


authenticated cases where people have deliber- 





| 


Upon investigation he was found | 


ately blown out the gas, and gone to bed seem- 


ingly unconscious of the odor resulting there- 


from, it is evident that it is not safe to rely en- 


tirely upon the sense of smell to protect life. 
would have 


In this ease very similar conditions 


resulted if, instead of a gas stove, there had been 


a coal stove in the room, and it had been well 


| filled to the top with anthracite, and particular 


in the chimeney 


is no argument 


care taken to shut the damper 


flue as tight as possible ; yet ¢his 
against the use of anthracite coal for heating pur: 
poses. Every machine must be operated with 
some regard to the objects for which it was con- 
structed, or disastrous results will follow. In this 
case, besides the imperfect combustion due to 
over supply, there was another item, viz., the 
were the ef- 


lack of ventilation. To show what 


| . . > * 
fects of the two combined we give the following . 


“Drs. J. B. and Williard H. Greene have made 
another experiment for the purpose of ascertain- 
ing more fully the causes which led to the death 
of Mr. E. L. Shattuck. The latest experiment, 
like the preceding one, was made with pigeons, 
and the resu'ts eontirm both doctors in their opin- 
ion that Mr. Shattuck’s death was caused by car- 
bonie oxide produced in fatal amount by an over- 
supply of gas and a lack of ventilation in the 
room. In the latest experiment, after a fire had 
| burned in the gas stove in the bath-room for an 

hour, three pigeons were placed in the room 
| One was put upon the floor, one upon a bed, and, 
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one hung upon the wall at the height of a man’s 
face. The thermometer stood at 60°, and a pane 

of glass inserted in the door allowed the motions 

of the pigeons to be watched. In about ten min- 

utes the pigeon on the floor and the one on the 

bed thrust their heads out of their cages, while 

the one hanging against the wall retired to the 

corner of its cage and remained motionless for 

about twenty minutes, when it gave a convulsive 

tiutter and moved no more. In fifty mirutes from 

the time it was placed in the room, the pigeon on 

the bed struggled a little and died. The pigeon | 
on the floor was at times a little uneasy, but at 
the end of tive hours it seemed to have no thought 
of dying. rt was then putin the cage on the wall, | 
where it only lived a short time. A post mortem 

examination of each pigeon showed no marked 

symptoms of inflammation of the brain or its 

membranes. The heart of the bird that died on | 
the bed showed an engorgement of blood and a} 
clot in one of the ventricles. The lungs of each 
bird had a pinkish hue, similar to that worn by 
Mr. Shattuck’s lungs after death, and usually 
found in cases where death has been caused by 
-arbonic oxide gas. Portions of the lungs bore | 
the appearance of curdled milk mingled with | 
blood. The heart and lungs of the bird that lived 

the longest bore evidence of a high degree of 

congestion. He had not, however, disgorged the 

contents of his crop and retained considerable un- 

digested food. From these and other appearances, 

the death of the pigeons was attributed to carbon- 

ic oxide, The practical point of the matter is in 

regard to the safety of using gas stoves. What 

happened with the retort stove would probably 

have happened with any gas stove. The safe- 

guards are abundant ventilation and care that the 

stove receives no more gas than it is able to con- 

sume. If a stove will burn 20 feet of gas an hour, 

the supply should be regulated at the meter or at 

the stop cock in the stove, so as not to exceed that 

amount. If the room in which the stove stands 

is large and well-ventilated, or if small and well- 

ventilated at the top and bottom, a gas stove can 

doubtless be used with comparative safety. The 

ventilation at the top of the room allows the car- 

bonie oxide to escape, while the cold air flue ad- 

mits fresh oxygen into the room. It is probable 
that a gas-stove with the supply of gas properly 
regulated could be used without danger, in a room 
of medium size, by opening a window in the room 

a little at the top. Ihe Drs. Greene think that a 
gas stove should not be used at all in the cham- 
bers of the sick, and they urge the importance of | 
carefully regulating the supply of gas and of se- | 
curing good ventilation wherever gas stoves are 

used,” 


These facts are well worth the careful consider- | 
ation of gas companies and gas-fittera, as very 
often the neglect of some simple provision may | 
throw trouble and discredit upon the company for 
which they are really not responsible. The intro- | 
duction of gas for domestic purposes other than 
these of illumination, is a most desirable thing 
for every compary, as well as for the consumer : 
but, to be success 


ful, the first important point is 

That it safer than other | 
when properly used, there can 
be no question, but pains should be taken to in- 
struct cousumers in the use and regulation of the 
apparatus. One thing is very certain, and that is 
that the liberation of a large proportion of car- 


it safe, 
means of heating 


Lo} ] 


to make is 


bonic oxide in any room is exceedidgly danger- 
ous to life, and especially so where the ventila- 
tion is not much more perfect than in most dwell. 
ings, 

We would call the attention of our readers to 
the article, in another column, by Mr. John Wal- 
lace, upon the subject of ‘‘ The Combustion of 
Gas to Produce Heat.” 





Illuminating Gas. 
[Cuemist OF Berurwxn Mvnicipan 
Translated by T. H. Mvcuzer. 


a 


Gas WorKs. | 


The essential practical properties of illumina- 
ting gas depend on two classes of gases, viz.; the 
light-producing and the light-carrying, or dilu- 


ents, These latter form abou 90 per cent, by 


|seperated by cooling to 15°, the gas loses about 


American Gas Light dournal. 


volume, and are composed of 50 per cent. hydro- | 
gen, 30 per cent. marsh gas, and 10 per cent. car- 
These gases dilute the illuminating 
gases proper in such a manner that, under favor- 


bonic oxide. 


able circumstances, it is possible to burn it with- 
they are, therefore, as important and 
necessary as the illuminants. The latter are made | 
up of about 4 per cent. olefiant gas, 3 per cent. | 
butylene, traces of acetylene and crotanylene, and 
If these gases are 


] 
out SIOKE 


vapors of liquid hydrocarbons. 
These hydro- 

a a . | 
carbons are not free from pheny] oil, and possess, | 


35 per cent. of its candle power. 


| 


in consequence, that penetrating smell which | 
happily indicates any escape of unburnt gas. | 
This mixture of illuminants and non-illuminants, | 
as sent out from our works, is of very constant | 
candle-power, owing to the good and even quality 


‘of the coals used, and also due to the manner of | 


working which is the same in all the four stations 


belonging to the corporation. 


The candle power is, from the official test, on | 
an average, 16°75 candles, when burning 150 litres | 
per hour, in Argand burner, with a flame 45 mil- | 


limeters high. The London gas for the same pe- 


riod, by ofticial reports, is shown to be 16°25 can- 


dles, making the Berlin gas half a candle better | 
3erlin the tests were not 
made with a nicely-adjusted burner, giving the 
above results when all the ‘‘nice and fine points 


than the London. In 


were observed,” but simply a well-made burner 
—such as may be obtained by the public at large. 
Without doubt the candle power depends largely 
upon the selection of the burner, as they may not 
by any means show the true value of the gas; and 
it is, therefore, the duty of every member of the 
profession to expose those badly-constructed bur- 


ners—not that they do not burn the gas sufficient- 


\ly, but, on the contrary, all these poor burners 


burn the gas too much, by conducting so much 
air to the flame that the maximum of illuminating 
power is exceeded, and large portions of the illu- 
minants are burned to carbonic acid before.reach- 
ing the glowing zone. 

There are bad burners for small, medium, and 
large cousumption, Generally it is more difficult 
to produce the same effect in small flames than in 
larger ones, because the difficulty in keeping the 
superabundant supply of air from these flames 
It will, 
therefore, in most cases, be profitable to use bur- 
ners for a larger, or, at least, a medium consump- 
tion. 

The best of all burners is the argand ; but I ex- 


increases inversely as the consumption. 


|perimented lately with one which, although ap- 


parently giving a good light, really only gave 62 
per cent. of the light shown by one of recognized 
good quality. It is deceptive ts judge of the 


| candle power of a flame by the appearance there- 


of. For any consumption above 50 litres per 
hour, it is entirely impossible to form a true 
judgment —the photometer alone can then deter- 
The co-efficient of con 
\sumption divided by the candle power is, for a 
good argand burner, equal 9; for a bad one 14; 
for burners for average consumption, of good 
make 12; badly constructed 24; and it increases, 
for burners of small consumption, to 45, 

Each kind of burner requires, for the produc- 
tion of the maximum light, a certain pressure, it 
is, therefore important not to overtax the capacity 
of the pipes. Of all the complaints entered at 
the different stations about poor gas, fully one- 

|half of them showed that, in course of time, a 
pipe which had been laid to supply 10 burners 
was used to supply 50 or more. Under such cir- 
, cumstances the gas is brought into discredit with- 
lout reason. Each consumer will observe small 


mine the candle power. 


| these being fulfilled, gas gives, to the fullest ex- 


To use it with advantage for heating it is mixed 
| with atmospheric air, as in the Bunsen burner, 


| products of combustion. 


Feb. 2, 1877. 





opening and closing of thousands of burner cocks 
although the differences in pressure are watched, 
and regulated, in some parts of the day every 1! 
minutes; in large works, with extensive systems 
of mains (500 kilometers) it is impossible to elim- 
inate these variations entirely. This, however, 
may be done by each consumer by placing a smal! 
gevernor between meter and burner, in such a 
place as to be out of the reach of those not inte: 
ested. At the present time these regulators are 
often applied close up under the burner, and 
among the many ingenious devices I might men- 
tion Giroud’s regulator, which consists of a small 
brass bell moving in glycerine ; at the side is a 
hole to let the gas through, and in the centre of 
the top is a small metal cone fitting in a conical 
mouthpiece of the exit-tube, which is thereby 
more or less closed. 

There are a few intellectual conditions to be 
fulfilled in using gas to the best advantage ; but, 


tent, most eminent advantages over any other il- 
luminating material, and is used for scientific, 
industrial, and housekeeping purposes, as well ag 
for heating. Its eminent cleanliness, the absence 
of all waste, and the facility of regulation, have 
secured already for gas an extensive application. 


the illuminating power being destroyed, and with 
the proper quantity of air only, the well-known 
blue flame appears, and all heat enters into the 


The radiating heat of the illuminants disap- 
pears, but raises the heating effect according to 
the perfection of the apparatus up to 25 per cent. 
This must necessarily depend on the nature cf 
the burning materials. The highest theoretical 
heat of combustion is produced by hydrogen, 
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he whined 





one gram of which burnt in oxygen produces 


conditions, 2,403 units ; marsh gas, 13,063 units ; 
olefiant gas, 11,858 units. 


that produced by one gram carbonic oxide the 
lowest. For the practical effect we have, first, to 
reduce the weight of the gases to their volumes, as 
we do not ask how many grams of gas are requir- 
ed to produce a desired result, but how many 
litres or cubic meters, Now the heat of combus- 
tion depends on the specific gravity of the gas, 
and the specific heat of the products of combus- 
tion. Both factors vary for different gases, and 
this is the reason tha‘ the heating power for equal 
volumes increases with the candle power of the 
mixture. In order to ascertain this ratio, experi- 
ments were made to determine the quantity of 
gas of different candle power required to heat one 
litre water from 10° to 100°. 


(To be ‘continued. } 





The Ashtabula Bridge. 


———— 


[The following from Engineering News seems 
seen in print as to the probable cause of this dis- 


aster. —Ep. | 


cause of the disaster come to light. Judging 
from the reports of the testimony ihere seems to 


bridge ; indeed the impressions of a few of the 
passengers at the first shock that the wheels were 


through the brain at such a crisis. 











loscillations in the flames, originating from the 


It was previously stated that this bridge was a 


34,462 units of heat ; carbonic oxide, under same | 


The heat produced by | 
one gram of hydrogen is, therefore, the highest ; | 


to give the most definite idea that we have yet | 


With the progress of the coroner's inquest at | 
Ashtabula, some points which bear upon the | 


be no strong evidence that the train was thrown | 
from the track previous to the giving way of the | 


off the rails is naturally the idea that would flash 


ia oie 
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Howe truss, built in iron, and carrying two track® 
on the upper chord ; it had a span of about 156 
feet, was twenty feet deep between the centres, 
and had twelve panels. 


plan made by Mr. Tomlinson the braces were 


| Square inch, 
It was built about eleven | had been made in remodeling the bridge. 


, calculated to bear a pressure of four tons to the 


He was informed what alterations 


He 


or twelve years ago, to replace a wooden strue- | thinks that a pressure of four tons to the square 
ture of some 300 feet in length, the remaining} inch on these braces would have caused lateral | 


space, at each end of the truss, being occupied by | detlection, 


a stone arch, und an embankment. 
improvements made and patented by Mr. Amasa 
Stone, then president of the road, was said to be 
designed by Mr. Joseph Tomlinson, and was con- 
structed in the Company’s shops at Cleveland. 
The responsibility lies, therefore, with the: rail- 
road company entirely, if the structure was weak 
and is shared by no outside firm of bridge-build- 
ers. 

The officials now connected with the road do 
not testify that they have ever had any suspicion 
in regard to the strength of this bridge, and they 
appear to liave no theory to offer for the occur- 
rence of the accident. Mr. Geo. M. Reid, the 
superintendent of the bridges for the entire length 
of the Lake Shore Railroad, testifies that he has 
been in the employ of the road three years ; that 
previous to that time, he was employed by the 
MeNairy & Claflin Manbfacturing company of 
Cleveland ; that he is perfectly familiar with the 
construction of iron and wooden bridges ; that he 
considered himself perfectly familiar with the 
Ashtabula bridge, thought it a very strong bridge 
heavy in all its parts ; had never received any re- 
port that there was anything serious the matter 
with it, and it never received anything but trifling 
repairs. He went through the bridge last Sep- 
tember for inspection, examined it for two hours, 
and while so doing, two trains passed over. He 
says that he has made bridges a study for twenty 
five years ; that this one was put up in 1865, was 
considered above the ordinary run of bridges ; 
that he doesn’t know there was any objectionable 
feature, and that he had every confidence in the 
Mr. A. 8S. Rogers, in charge of all the 
carpenter work between Cleveland and Erie, cor- 
roborated Mr. Reid's testimony, and considered 
the bridge perfectly safe. 


bridge. 


So much for the company’s employees. The 
testimony of Mr, Joseph Tomlinson has some- 
what of a different complexion. He testifies that 
he is now general superintendent of light-houses 
in the employment of the Canadian Government, 
and resides at Ottawa, Canada; that he was en- 
gaged in bridge building from 1840 to 1870, and 
made the drawings for this bridge. He did this 
under instructions from Mr. Stone. He never 
approved of a wrought iron Howe truss over a 
large span, as it makes an unnecessarily heavy 
bridge, and all the strains accumulate on the end 
braces Notwithstanding its weight, it would 
have been a strong and durable bridge had the 
main braces been sufficiently strong. They were 
not made as large as originally designed, and. it 
was his intention that they should be strengthen- 
ed, but his connection with the company was sev- 
ered on account of a difference between himself 
and Mr, Stone concerning this bridge. He thought 
that the main b-aces were the only defective parts 
of the bridge. This was the only defect that he 
was aware of, except its unnecessary weight. He 
thinks it would have been an exceedingly strong 
structure had it not been for these defects. Mr. 
Collins (the present engineer) had nothing to do 
in any way with the bridge to his knowledge. 
The bridge was calculated to carry a moving load 
of two to three tons to the lineal foot. He was 
dictated to, in making the plans for the bridge, 
by Mr. Stone. If the iron lad all been good, and 


wrought according to their patterns, and placed 
in their oa positions, he thinks the bridge 
In the origina 


would have been perfectly safe, 





He proposed a method of strength- 


It contained | ening the defective braces to Mr. Stone, to which 


Mr. 8. would not listen, and even became angry. 
It was in consequence of this difficulty that he re- 
signed his situation. Mr. Tomlinson never had 
He doesn’t think 
a better set of rods or chords were ever put into 
a bridge. 

We have, further, seen a published a letter 
from Wm. T’. Daly, traveling agent of the Toledo 
After 
giving the span and height of the truss, he states 
the following facts as the results of his own ex- 
amination, ‘* The top chord is made of five 6-inch 
[ beams, varying from light 6-inch to extra heavy, 
with a web ¢ inch thick. 


three pairs of 6-inch beams at ends, and three 


any anxiety about the braces, 


Smith Bridge Company, to his employers, 


The braces are made of 


single ones at the centers ; counter of two 6-inch 
beams. There 
the bridge. 
varying from 1! 


are no beams over six inches in 
The rods are eight, at each panel, 
inch to 21-Sineh rods. I saw 
five breaks inthe top chords and braces, and 
about 26 breaks in the rods, and from the look of | 
all the fractures there is no doubt with me as to 
what caused the bridge to give out. There are 
not any of the rods or top chord pieces or braces 
which have any fibre at all, 
The 


are five in number, 1: 


It is almost as brit- 


tle as cast iron, lower chords at the ends 
by 5 inches, iaid horizon- 
tally, and, as there was no break in them, I could 
not judge of the quality.” 


As the bottom chord is entire, the fault must 
have been in some other portion of the bridge. 
The impressions of the last person cited above, as | 
to the quality of the iron, there should be no dif- | 
ficulty in verifying. It looks as if a poor article | 
was employed, and the depth of six inches is a 
small one for main braces some 23 feet long, even 
if supported by a counter at the middle of the 
length. The top chord, too, apparently has no 
more depth. The design of the bridge should be 
thoroughly overhauled, and the quality of the 
material used should be tested. We hear that 
the railroad company are inclined to deny all) 
claims for damages, for loss of life or injury, on 


the ground that the accident was caused by cir- 
cumstances beyond their control, the storm and 
cold weather rendering the iron weak. Such a| 
defence will necessitate a careful examination of | 
the wreck by competent persons, even if such an | 
inspectien was not resolved on before. Suppose | 
that parties should erect a structure of ‘“ cold- | 
short” iron, and, when it fell some ecold day, | 
should claim that it theirs, Lf | 


the iron was poor the company cannot waive the 


was no fault of 

. ae . . . . . | 
responsibility for a bridge built in their own 
shops, by their own men. If the design was 
faulty, they are equally bound by the acts of their 
agents, 





Metropolis Gas Supply. 
_— 

Abstract of the Report of Professor William- 
son, Chief Gas Fxaminer to the Metropolitan 
Board of Works, on the Results of the Daily 
Testings of the Gas supplied by the Gaslight 
and Coke Company and the South Metropoli- 
tan Gas Company, during the Quarter ending 
Dec, 31, 1876. 

In the report for the quarter, ending Sept. 30, 

1876, it was stated that appeals had been, made 








| gas made at 


labsent in the gas made at the other works. 


| present, but only in small quantity. 


the excess of sulphur found in the gas made at 
Fulham during the months of August and Sep- 
tember last, but that sufficient evidence had not 
been received to decide the case. It has since 
been shown that the excess of sulphur was due, 
on most of the occasions in question, to the fact 
of the purifying appliances at the Fulham works 
being inadequate, and that the difficulty of puri- 
fying the fas had been increased by the excessive 
heat of the weather. It was stated by the com- 
pany’s engineer that new purifiers were in course 
of construction. 

Miuminating Power for the Past Quarter, im 


Nlandard Spe rine Candles. 


Description of Gas and Testing Place Max. Min. Aver. 
The Gaslight and Coke Company 
Common Gas, Beckton.... 18°6 15°5 2 
- Ladbroke Grove le‘4 15°5 16°9 
Cannel Gas, Milbank Street... 23°2 20°0 21°) 
Common Gas, Devon's Road oe 18°3 16*1 17) 
= * Carlyle Square.. 195 16° 779 
Camden Street 176 15°9 ar 
* Graham Road 19°9 160 ) 
South Metropolitan Gas Company 
Common gas, Hi'l Street ISO 160 ree 
At most of the testing-statioys the illuminating 


power has been invariably above that required by 
the Acts of Parliament. 

An appeal was made by the Gaslight a d Coke 
15°5 ean- 


dle power in the gas tested at Beckton on the 14th 


Company with reference to the return of 


of November last. It was stated by the company’s 
engineer that the result obtained by their own gas 
examiner on that occasion was 15°95 candle-pow- 
er, Evidence was produced which led to the de- 
cision being given in favor of the official exam- 
iner, 

Sulphuretted hydrogen has been present in the 
Jeckton on the 24th, 25th. and 27th 
of November last, and in the gas made at Fulham 
on the 14th of December ; but has been uniformly 


The 


| Gaslight and Coke Company made an avpeal with 
| regard to the presence of sulphuretted hydrogen 


returned in the Beckton gas on the 27th of No- 


vember, with the view of showing that the impu- 


| rity in question had only been present in a very 


infinitesimal trace ; but the official gas examiner 
produced a piece of test-paper which showed a 


very distinct indication that sulphuretted hydro- 


| gen had been present in the gas on that occasion. 


| The Gaslight and Coke Company have shown that 


the presence of sulphuretted hydrogen in the gas 
the 14th of 
due to the accidental leakage of a valve in a puri- 


made at Fulham on December was 


| fier. 

Proportions of Sulphur, a othe j Forms than 
Sulphure tted Hydrog n, in Grains per L00 
Cubic Feet of Gas. 

Description of Gas and Testing Place. 

The Gaslight and Coke Company 
Max, Min Aver, 
Common gas Beckton.. 196 59 126 
fe “6 Ladbroke Grove 16°7 11°6 14°1 
Cannel gas, Milbank Street - 246 140 19-0 
Common gas, Devon’s Road 21°6 672 12°7 
«a * Carlyle Square. 23°6 oF 14°1 
és “* Camden Street... 25°3 10'i 14°7 
‘ * Graham Road 16°1 100 139 
South Metropolitan Gas Company 
Common Gas, Hill Street..... 24'3 12°3 177 


At all the testing-stations the 


phur present in the gas has been considerably be- 


average of sul- 


low the amount permitted by the Acts of Parlia- 
ment. Only on one or two occasions at Devon’s 
Road and Camden Street has the quantity pres- 
ent slightly exceeded that amount. 

Ammonia has been present at all the stations in 
greater or less quantity during the past quarter. 
At Devon’s Road, Millbank Street, Ladbroke 
Grove, and Carlyle Square, it has oceured only 
At Beckton 
and Camden Street it has been almost constantly 


occasionally, and in small quantity. 


At Graham 
Road the ammonia present in the gas has steadily 
diminished in quantitiy during the months of Oc- 


by the Gaslight and Coke Company in relation to | tober and November, and it has been almost uni- 





44 


American Gas Light FZournal. 





Feb. 2, 1877. 








formly absent throughout December. At Hill) On the Production of Sulphuric Acid by | the cylinder was kept alkaline, and the absorption 


Street the quantity of ammonia has been consid- 


erably greater than at any other of the testing- | 





statious, and on one occasion it exceeded the max 
imum allowed by the Act of Parliament. 
University College, London, Jan. 8, 1877, 
(Communicated. 
CITIZENS GAS-LIGHT COMPANY oF 


BROOKLYN. 


ee ee 

It will doubtless surprise our readers to learn by 
this issue of Tur Journat, cf the resignation of Mr 
Wm. P. Libby from the Presidency of the Citizens 
Gas-Light Company of Brooklyn, to take effect on the 
first inst.; and of his complete retirement from all 
participation in its affairs. Mr. Libby has been con- 
nected with the Citizens company from its inception 
in 1859, being in fact its first President. Under bis 
skillful control the company was cairied successfully 
through the perile that beset its advent as an opposi- 
tion element in Brooklyn gas matters, and placed upon 
a firm business basis. From the outset the company 
was made a paying institution, and its name became 
& Synonyn of success. 

The vigorous administration of Mr. Libby was 
strongiy marked by his active and progressive spirit, 


and a desire to keep the gas interest abreast of the | 


tide of mechanical and chemical discoveries that have 
enriched the engineering of the last decade, and there 
by to improve and cheapen the methods of manufac 


turing to the benefit of all. He keenly felt the appar- 


ent inactivity of the profession and its conservative | 


preference for old routine and well established fact, | 


and was always ready to examine into and give the 
benefit of trial to any project that commended itself 
to his judgment as a means of advancing the know- 
ledge of methods of the profession. 
these matters, and in that muct neglected field, the 
relationship between the consumer and producer of 


His views upon 


gas, were not those generally accepted and applied: 
but subsequent events seem now to demonstrate that 
his ideas of cheap gas and a more prompt recognition 


j 


; 


| 


of the consumer as a factor in the gas problem, were | 


not so much in advance of the day of their need. 
We shall pay no compliment to Mr. Libby's socia] 


characteristics, all who came in contact with him, 


either socially or in business conference, had but one 
opinion of them; and the effect of his unstudied cour- 
tesy and fair dealing is sharp!y and distinctly promi- 
nent in the lack of all personal allusion that has mark- 
ed the bitter gas controversy in his city during the 
past year. 

We can assure our readers that none more greatly re- 
gretted this decision of Mr. Libby to retire from its 
management than the directors of the company them- 
selves, to whom his action was a cause of surprise and 
sincere regret, and suitable expressions of the esteem 
and ¢ »nfidence of his fellow directors marked the ciose 
of his connection with them. 

We learn that Mr. Jas. H. Stebbins, one of the orig- 
inators of the company and its largest share holder, 
for the present, at least, will accept the presidency 
His great interest in and long familiarity with the af. 


fairs of the company, together with his great business | 
capacity, give the strongest proof that the interests | 


committed to his charge will not suffer. 

Mr. Libby has decided to retire from participation 
jn all business; but we do not anticipate that his ac- 
tive mind and habit will long allow such a state of 
quietude to exist, indeed we trust to be able to welcome 
him back to the gas interest when his rest shal] have 


* * 
* 


proved irksome. 





GLyceERINE as 4 Lusricant.—Chemically pure gly. 
oerine, free from water, is recommended as a lubri- 
cant for small machines and machinery parts, where 
common oils and fats turn acid or hard, and so clog 
or smear. Glycerine is of particular suitability for 
sewing machines, as any accident with it is of less 


consequence than with oils which soon become dirty, | On the top of the glass balls a few crystals of pure | the result showed that very nearly one per cent 0 
/ carbonate of soda were placed, so that the interior of |S was converted into H,SO,, 


—Tron ° 





the Combustion of Coal Gas, Etc 


R.C 


YOUNG, 5. 


BY W. C. 


— 

It is the belief of many eminent gas engineers that 
the sulphur compounds in coal gas are converted into 
sulphurous acid by combustion in burners used for 
lighting purposes, and they are confirmed in their be- 
lief by the published opinions of several eminent 


chemists. The experiments which are the subject of 





this paper, were made ‘with the purpose of determin- 
ing the amount of sulphurous and sulphuric acid res- 
pectively, that is produced by burning coal gas in dif- 
ferent burners, and were commencedfnearly two years 
ago, their progress having been interrupted until 
lately. 

The apparatus in use at the Official Testing Offices 
for the estimation of sulphur in gas is that known ss 
and is of the 


| the Gas Referees’ apparatus (see Fig 


following de seriptic mn. 





| 














Bunsen 


in a small 


The burner with 
steatite top, which is mounted on a short cylindrical 


gas is burnt 


stand, perforated with holes for the admission of air, 
and having on its upper surface a deep circular chan- 


the burner and the surrounding glass trumpet-tube, 
are placed pieces of commercial sesqui-carbonate of 
The 
products, both of the combustion of the gas and of 


| 
| 
| 
| 
| 


ammonia, weighing in all about two ounces. 


| the 
| : : 
j upwards through the trumpet-tube into a vertical 


Oo 


radual volatillization of the ammonia salt, go 


glass cylinder packed with glass balls to break up the 
From the top 


current, and promote condensation. 
of the cylinder there proceeds a long glass tube to in- 
(crease the draught and form an exit for the uncon- 
| densable gases. In the bottom of the cylinder is fixed 


}a small glass tube, through which the liquid formed 
| drops into a beaker placed beneath. 


| ‘The condensed liquor contains the sulphur as sul- 


| phate of ammonia. 

It is supposed by some that the complete oxidation 
|of the sulphur is effected by nitric acid, formed by 
{ the oxidation of the ammonia vapors passing over the 

flame. 
not so, and that the Bunsen flame is sufficient alone 


The following experiments prove that this is 


to complete the oxidation. 
The gas was burnt ina Gas Referees’ apparatus 
having no carbonate of ammonia round the burner. 


nel, to receive the wide end of a glass trumpet-tube, | 
on the top of the stand; between the narrow stem of | 


the acid vapors assured. Care was taken that n 


moniacal vapor was present. Result 
cS 
% 
‘ 
5 


Apparatus with 
Na.Co, on top of cylinde 
Grains § in 100 cu, ft 


Apparatus with 
NH, ). CO,round burner. 
Grains 5 in 100 cu. ft. 





9.65 
10.60 
9.75 


11.60 







Having found that the modified apparatus gay 
perfect results as the original, the Bunsen wa: 
placed by a common fish-tail and other burners ; 
cessively, and the gas burnt at the rate of about 
cubic feet per hour (that being as much as the d: 
through the apparatus would permit). The condens 
liquor was then made up toa known bulk, a port 
boiled with hydrochloric acid, so as to expel any s 
phurous acid that might be present, and the 8 es 
mated as BaSO,. Another portion was acidified w 
nitric acid and set aside for twenty-four hours, 
the S estimated as before; the difference between: 




















two estimations being ascribed to sulphurous a 
The results are stated in grains of sulphur per 
cubic feet of gas. 

FisheTail Burner. 








As H.SO,. As SO, S by Ref. a 

Ee catbeareducenns 11.1 Be 10.9 é 
Dac Sous asewabketeks 12.1 3 11.7 
Wiccy aniokeoonste 9.3 0 9.1 
London Argand Burnes 

et eee 2.7 4 12.6 
Dieksniccaseeabocs 11.3 2 11.1 
Mitcunedashuskusins 11.4 4 11.3 
} Common Iron Argand, 

ihe 5. oeec aici 85 0 8-5 
Mabwasteskesnseniod 9.1 oe 9.0 
| See 10.3 4 10.1 





In these experiments the conditions were favorii 
to the production of sulphurous acid, as the supplg 
air tothe burner was little more than sufficient 
produce a steady flame, and of course would be 
than when in ordinary use. As will be seen, bh 

| ever, the oxidation was as complete as in the Bun 
| burner, and but a mere trace of sulphurous acid 
obtained in either case. 
| There can be no doubt, that the notion that 
phurous acid was the principal product of the « 
bustion of sulphur compounds in coal gas, arose f 
the statements to be found in most text-bouks, | 
| when sulphur or sulphuretted bydrogen is burnt § 
| an excess of oxygen, the product is sulphurous : 
| When sulphur is burnt in dry oxygen, sulphug 
| acid alone is produced of course, but in moist oxy 
sulphuric acid will be found in addition. The si 
ment is insufficient as regards sulphuretted hydrog 
as sulphuric acid may always be found in the prog 





of its combustion. i 
In order to see how far the simultaneous prog 
| tion of water during the combustion of sulphur « 
| pounds affected the oxidation of the sulphur pres 
| burnt sulphuretted hydrogen, a mixture of hy 
| gen and sulphuretted hydrogen, and coal gas cha! 
with bisulphide of carbon, respectively, under a tr 
| pet-tube fixed to a vertical cylinder, two feet 
| and four inches in diameter—about twice as larg 
| the condenser in the Referees’ sulphur apparat 
differing in shape from the latter, in having two n 
| at the top. In one of these necks was fitted a s¢ 
ating funnel, through which a strong solution of | 
| caustic soda was slowly run on to the glass balls 
which the interior of the cylinder was filled; t 
other was fixed an eduction tube. In the botto: 
the cylinder was fitted a tube through which the |) 
ran into a vessel beneath. In this way a large 
line surface was obtained, which was being consti 
renewed from the stoppered funnel. 4 
One portion of the liquor obtained was boiled 
HCl, another diluted very considerably with w 
acidified with HNOs, and set aside for 24 hours 
8 estimated in both as BaSQ,. 
| The H,S was burnt at as low a rate as possible 
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£ A mixture of H and H,S containing 4 per cent. of |monia. Its strenyth is generally given in degrees of | piece of apparatus is called, consists of two or more 





Mthe latter, produced no sulpburous acid during its 
; 

BS ymbustion. I 
AS 
t 
Hbon, by passing it over a solution of the latter in 


In tho first experiment the gas was burnt 


The coal gas was charged with bisulphide of car- | « 


© olive oil. 
Sat the rate of .5 cubic feet per hour, the result show- 


ng a total of sulphur amounting to 444 grains per 100 | ¢ 


scubic feet, of which 422 grains (95 per cent.) had 


been converted into H.SO,, 

In a second experiment the solution of bisulphide 
used was very much stronger, and the gas was burnt 
The result was 
Total sulphur, 1644 grains per 100 cubic 
feet, of which 1260 
into H.SO,. 

It is evident from these experiments that the pres- 


it the rate of .2 cubic feet per hour. 
as follows: 


or 76.7 per cent. was converted 


ence of aqueous vapor, or its simultaneous produc- 
tion, does very materially effect the oxidation of sul- 
phur, and that, practically, the sole product of the 
oxidation of the sulphur in coal gas is sulpburic acid, 
even if that impurity be present in very large qnan- 


ities. — 7 Analyst, from American Chemist. 





The Manufacture of Coal Illuminating 
Gas.* 
By Atrrep P. Travutwetrn, M. E. 
Continued from page 26. 


— 


Coke, probably, was the first material for filling 
scrubbers and until quite recently it was very gene- 
rally preferred to all others. This was undoubtedly 
owing to its apparently great porosity; recent expe- 
riment, however, has made evident the fact that these 
pores do not, as a rule, completely penetrate the coke 





ao 


and that, since these soon become clogg 


ed up with 
tar, no particular merit can be claimed for coke as a 
scrubbing agent. One of the objections which are 
being urged against coke is the fact that, because of 


its irregular form, it occupies too much of the space 


in the scrubber while at tbe same time, it does not | 
present as large a surface as would at first sight be | 
expected. When coke is used for filling scrubbers | 
the larger pieces, of about the size of the fist, form 
the lowest layer which is made two or three feet in 
thickness; a similar layer, composed of somewhat 
smaller pieces, comes next and so on, the pieces being 
reduced in size until, finally, those of the uppermost 
layer are no larger than a walnut. This plan is evid- 
ently much to be preferred to that of thruwiug in the | 
coke indiscriminately. + | 
Brushwood also seems to be in great favor asa | 
scrubbing agent, and it possesses this advantage over 
coke, viz., that it is not so liable to become clogged 
with tar. It is very frequently used in conjunction 
with coke; the lower layer two feet in thickness, it 1s 
then made up of very large pieces of coke which here 
serves the purpose of subdividing the stream of gas 
rather than of a scrubbing agent; the remainder of | 
the scrubber is filled in with brushwood, carefully se- | 
lected and laid, each layer of, say, a few feet in thick- 
ness, being supported by means of wooden trays. This, | 
as already stated, is a very common arrangement and | 
is, no doubt, the best form of scrubber. 
however, should be renewed two or three times a year, 


| 


| 
| 


and it will then give but a very slight back pressure ; | 


if, in the mean time, the back pressure become unu- 
sually great from temporary accumulation of tar and 
naphthaline, the plan is resorted to of ‘‘ bye-passing ” 
the gas and introducing a jet of steam into the scrub- 
ber ; this will generally have the effect of dissolving 
the crystals of naphthaline, and of causing the tar to 
be readily remcved. 

We have not yet touched upon the fifth of the above 
conditions. By strong liquor is there meant the wash- 


water which has absorbed a sufficient quantity of am- | 


moniacal compounds, particularly the carbonate and 
sulphide, to make it acceptable to the chemical works, 
where it is used in the manufacture of sulphate of am- 


‘A Graduating Thesis at the Stevens Institute of Tech- 
nology. 


| Twaddel's hydrometer, which is graduated in such a 


| . 
| shall perform its duty in a thorough manner, i 


| it shall be as nearly uniform as possible, and prefera. 
bly in a state of minute subdivision. 


I 


will now examine. 


streams issuing from one or more 


Its contents, | 


manner that each degree corresponds to about two | : 


punces of sulphuric acid per gallon of the liquor. 
In order that the ammoniacal liquor, as the wash- | « 


| water is called, shall be of the requisite strength and | 


is Dot 


only essential that it be used over and over again, but 


its supply and distribution must be so arranged that 


This is accom- 


lished in a great variety of ways, some of which we 


For a long time the wash-water was introduced into 
g 


the scrubber in the form ofa large number of fine 


rose -jets,’ while 


in many cases a simple, coarse netting on the upper 


layer served the purpose of distributing it. In other 
instances this was effected by means of a device re- | 


sembling a Barker's mill; this, however, required too 


much water for its operation, and the spray-pipes 


were finally revolved by power. 

Thus distributed, the water descends the scrubber 
uniformly and slowly, taking up with avidity the 
greater part of tho ammoniacal impurities and several | 
of the sulphur compounds. The gas generally enters 
the scrubber at the bottom and it is obvions that, in | 
order to obtain the best results, the gas should flow 
in a direction opposite to the current of water, thus 
In 


ch a} 


meeting the strongest liquor upen first entering. 
very many cases the scrubber is arranged in su 
manner that the gas passes up one-half of itand down 


the other—in other words, meeting the liquor on one 
side and descending with it on the other, thus com- 
pletely counteracting the good effects of the first half. 
It is, therefere, generally considered advisable to use | 
at least two scrubbers ; empluying the ammonia liquor | 
| | 


as the wash-water for the first and fresh water in the 


second, and mainly for the purpose of removing any 
| 
it 


slight traces of ammonia which might still remain 


the gas. 


Books of reference on the subject are exceedingly 
meagre in regard to rules which might be observed in 
proportioning a scrubber, and even these are quite as 
arbitrary and indefinite as are those relating to con- 
Clegg, for instance, simply states that 
be 


This 


densation. 
oue cubic foot of wet scrubbing material must 
provided per 1000 cubic feet of gas per diem, 


rule appears generally to have been pretty closely 


followed ; in one particular instance, that of a large | 


works in New York city, the scrubbers were designed 


to present about eight-tenths of a cubic foot of mate- | 


rial—coke and brushwood—per 1000 eubic feet of gas 
passed per 24 hours. 

The height of a scrubber is generally made two or 
three times as great as its diameter, or its width and 
depth ; 
dily raised, and a number of manholes should be pro- 


its cover should be capable of being rea- 
vided at intervais of four or five feet. Each scrubber 
should have its own bye-pass and a pressure gauge b’; 
means of which any undue accumulation of tar and 
naphthaline is immediately observed. 
should be drawn from the tar-well by means of a steam 
pump and delivered into a tank elevated at some 
height above the scrubbers, and located generally on 
| the roof of the condenser and scrubber house. 
The use of scrubbers, such as have thus far been 
| described, is very strongly condemned by many gas 
managers, the so-called 
WASHER 
being a very commun substitute. It should be re- 
marked, however, that the washer to which reference 
is here made is not of the kind already spoken of 
In 
these forms of washer the gas is cleansed by being 


above, nor as modified by Cathels and others, 


forced through a sheet, of the wash-water, or prefer, 
ably through a large number of light hydraulic seals, 
In the class of washers which we now have to deal 
| with, and which is more generally preferred, the water 
is brought into contact with the gas in the form of a 
fine spray. 

As ordinarily arranged the spray-washer, as this 





the chambers. 


in | 


The liquor | 


iron chambers arranged in such a manner that they 


ire in communication with one another. 
The gas upon entering the washer at the bottom of 
ne of the chambers meets the spray of wash-water. 


which nerally enters the apparatus at a number of 


points, by means of perforate d pipes projecting into, 


In cities the ordinary water pressure 


is sufficient to secure a proper distribution: in many 


| cases the water supply is drawn from an Artesian well, 


and it is customary to produce the required spray by 
allowing a jet of water to impinge under pressure upon 
a small button. 

But although rothing can be said against the thor 
oughly efficient manner in which the spray-washer 
accomplishes its object, it is open to the very serious 
objection that in order to do this, a great quantity of 
water must be provided, which certainly is very ob- 
jectionable in more than one respect ; the water, how- 
ever finely it be subdivided, still descends the washer 
too rapidly, and does nut remain in contact with the 
gas a sufficient length of time to enable it to absorb 
the impurities to its fullest extent. For this reason 
the spray-washer has been modified im a large variety 
of ways: thus, for instance, a number of horizontal 
perforated trays were placed in the chambers about 
two or three feet apart, while in ove of its modifica, 


| tions a large number of wooden shelves were provided? 


arranged in such a manner that at their edges the 
wash-water forms a series of thin sheets through which 
the gas is compelled to pass ;_ this form of shelf-washer 
as it is called is, sometimes modified by inclining 
the shelves or plates at an angle of about 30°. 


But although the several scrubbers which we have 


described are quite efficient, it must be admitted that 


they are far from being perfect in every respect 
they evidently do not present as large a surface as 
might be desirable. 

On the other hand it may safely be asserted that all 
of the five essential conditions which were pointed 
out above are fully complied with by the 
OB 


LIVESEY SCRUBBER WASHER, 


as it is variously known. In this the scrubbing mate- 
rial consists of a large number of rough pine boards 


about one-quarter inch in thickness; they are nailed 


toa series of small upright pieces about nine inches 
in length, in such a manner that they are about half- 
inch apart. A wooden grating, about nine inches in 


depth is thus formed, which, compared with its bulk, 


| certainly presents a remarkably great amount of wet 
ted surface. The scrubber is provided with a series 
of these horizontal tiers, a distance of about two and 
ahalf feet being left between them. It is believed 
that this is the most efficient piece of apparatus which 
has thus far been desigued for its purposes, and it 
will without doubt, and at no very distant date, su- 
percede every other of the present forms of scrubber 
and washer. 

The Livesey serubber has for some time been in 
extensive use in Great Britain, and it is now being 
largely introduced in this country ; in this immediate 
vicinity alone not less than four works at the present 


time are being provided with scrubbers of this kind, 


though the details have been variously modified, viz., 
the Newark, N. 
and, finally, the New York Gas Works, 
of the first three of these works an improved system 


J., the two starions of the Manhattan 
In the case 


, Of supplying the wash-water to the scrubber was in 

troduced ; they are particularly remarkable for their 
abont 60 feet), while in the 
Manhattan scrubber the novel 


‘unusually great height 
| case of the arrange- 
| ment was resorted to of placing the water and the 
distributors, under cover on the tops of the scrub- 
bers; the scrubbers themselves, it may be remarked, 
are cylindrical, are constructed of heavy cast iron 
) are surrounded by a boiler iron shell; they are not en 
closed ip a building and in the winter it is proposed 
to keep them at a proper temperature by means of 
In 


the case of the scrubbers at the New Yerk Gas Works 


steam pipes in the space between the two shells. 


a further modification was introduced in attaching a 


shaft 


number of inclined wooden slats to a vertical 
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which is slowly rotated by means of mechanism. The 
slats occupy the space between the several stationary 
tiers of boards, and a more thorough contact between 
Be- 
g vur remarks upon the Livesey scrub- 
that in all of the 


the gas and tle wash-water is thus secured. 
fore concludin 
instances 


ber we might add, 


noted, where it is now or presently will be in use, a} 


‘ 


consumption of one gallon of water for every 1000 cu- 
bic feet of gas passing the apparatus was calculated 
upon, which it might be well to state, is considerably 
less than whut experience has indicated to be required 


in other forms of scrubbers ani washers. 


The gas is now inastate of comparatiye purity, | 
but in order to make it a saleable product it must be 
subjected to afurther process of purification, which 
has for its object the removal of those ‘constituents 


which are 


they tend not only to largely reduce the illuminating 
power of the gas, but also to render it obnoxious in a 


sanitary point of view. 


stated, the third and final of the several operations of 


gas manufacture, and is technically known as 
PURIFICATION. 
It is true, the several operations of condensing, 
washing, and scrubbing the gas might have been com. 


prised under the general head of purification; on the | 


other hand, it was thought advisable to make the 


above distinction because of the fact that the process 


of purification which we are about to consider is ac- 
complished by chemical means, thus differing essen- 
tially from the others. It consequently involves 
chemical principles chiefly, a lengthy discussion of 
which, though very interesting, our limited space 
does not permit. We will therefore confine ourselves 
to the following resume of the impurities, whose pres 
ence, as already hinted, is so deleterious that they 
must be eliminated either entirely, or at least to with- 
in a certain small percentage. 
the first place, a considerable quantity of carbonic 
acid, which, being largely in a free state, is highly inju- 
rious to the illuminating power of the gas; it is also 
present in the form of carbonate of ammonium, 
though in smaller quantities. 

The sulphur compounds constitute a very large per- 
centage of the impurities in the gas; they are, un- 
doubtedly, the most troublesome of all, and a great 
diversity of opinion has always existed as to the form 
in which the sulphur is present at this stage in tbe 


process. It is certain, however, that it enters main‘y 


as Sulphuretted hydrogen and as sulphide of ammo- | 


nium, while it also exists in the form of bisulphide of 
carbon and as sulphocyanide of ammonium. It might 
be well to add in this connection, that quite an appre- 
ciable amount of sulphuretted hydrogen is removed 


above 


objectionable from the circumstance that 


It constitutes, as previously 


It thus contains, in | 


The Combustion of Ccal Gas to Produce 
Heat, and the Tacory of the Structuro of 
Flame. 

By Joun WALLACE. 
| From “ Journal Society of Arts. 
i ——— 

Wherever heat is required it is wanted in a certain 
definable quantity. ‘This quantity is constant for any 
given purpose; that is to say, whether the object is 
heating a building, heating or melting metals, cook- 
ing, or any of the numberiess operations tu which we 
apply it, the same operation, however often repe ated, 
under the same conditions, requires the same amount 
of heat. 

The quantity of heat produced in order to perform 
apy operation is always in excess of that actually re- 
of it 


Radiation, convection, and absorption are all at work 


quired, because the wholk cannot be utilized: 


to carry off as much as possible, and the amount thus 
lost depends in a great measure on the method we 


adopt in applying it. ‘This is well exemplified in the 


weight of coal required to evaporate 10 lbs. of water 
in a steam boiler, of good or of bad construction, or 
in the weight of coal used in different stoves or fire- 
The value of 


any material as fuel depends principally on its treedom 


places to heat a room of a given size. 


from incombustible matter, and the facility with which 
jt may be burnt in any desired quantity. Coal gas 
possesses these properties in a very high degree, and 
the condition in which itis supplied to consumers 
renders it the , best kind of fuel for every domestic 
purpose requiring heat. 

Iu many manufactures gas is the only fuel suitable 


for numerous delicate operations requiring a certain 
heat under perfect control ; indeed, the possession of 
such ameans of producing heat has given rise to nu- 
merous thriving industries which could not prosper 
without it. 

| Ordinary London gas requires to combine with 


| about 64 times its own volume of atmospheric air in 
order to be completely burnt. It will not combine 
with more, but if it gets less, then part of the gas 
which could not find enough of oxygen will escape 
only partially burnt, in a condition very injurious to 
health. 

When completely burnt, a cubic foot of gas wil) 
produce a definite quantity of heat, and although some 


makers and vendors cf gas apparatus claim for their 
goods the property of increasing the effect I have just 
indicated, it is no more possible to do it than to in. 
crease a pint of new milk by adding water. 

The chief points to be observed in using coal gas 
|are, consequently—Ist, to burn it in the most com- 


during the processes of washing and scrubbing the | plete manner; and, 2d, to utilize as much as possible 


gas by means of liquor, whose free ammonia has a 
great affinity for this sulphur compound. 

Jn addition to the above impurities, the gas con- 
tains small quantities of carbonic oxide, nitrogen, va- 
rious cyanides and tree ammonia. 

In Great Britain generally, and in many instances 
on the Continent, the amount of sulphur and ammo- 
nia, permissible in the gas, is strictly confined to cer- 
tain limits, and heavy fines are imposed for any short- 
coming in this respect. These restrictions are partic- 


tropolis Gas Act of 1860 the purified gas is not allow- 
ed to contain more than 20 grains of sulphur in 100 
cubic feet of gas. The experience of the works sup- 
plying London has shown that it is impossible to con- 
tinually come within the limits prescribed by Parlia- 
ment, and the result has been a constant series of 
litigations between the gas companies and the Board 
of Gas Referees which is appointed by the Board of 
Trade, for the purpose of examining into the quality of 
the gas both as regards its purity and its illuminat‘ng 
power. Gas legislation of a similar character, though 
not nearly as exacting, exists in the Dominion of 
Canada and in a few American cities, among others in 
Baltimore, Md. 

It is not at all surprising, then, that the subject of 
purification has received a vast amount of attention, 
particularly in England ; a further impetus was given 
to this matter by the fact that in many instances the 
local ‘authorities, too, for sanitary rexsons, placed re- 
strictions upon the gas manager on account of the 
emanations from the purifier-house and the spent ma- 
terial. We thus have a large number of processes at 
our disposal, all more or less efficient, and from which 
we will make our selection. 


[To be continued.) 


} 
' 
| 


| 
| 


of tbe heat produced. 


; There are two methods of burning gas to produce 


heat, each having its own merits. In one case the 
! . . . . . 
| gas is divided into a number of small jets, exposing a 


very large aggregate surface to the action of the at. 


mosphere. In the other case, air is mixed with the gas 


| 


before burning, so that only a part of the total com- 


, str | bining quantity of air has to join the gas at the surface 
ularly stringent in London and vicinity ; by the Me- | 


of the flame. This allows the surface to be greatly 
reduced, and the bulk of the flame to be increased, 
and consequently renders it possible to burna greater 
quantity of gas than before in a given space. 

| The latter method, which is due to Prof. Bunsen, 
|is the one almost invariably adopted in burning large 
| quantities. ‘the gas can not only be burnt in mucn 


less space than formerly, but it gives off no smoke, 


| and consequently deposits no soot on any surface which 


it may be required to heat. 

I light the gas issuing from a tube half an inch in 
diameter, and you see a long, straggling, smoky flame, 
As it is only by contact with the atmosphere that com. 

astion can be supported, the gas has to expose a 
considerable surface to the air in order to get its snp- 
ply. There is a hollow space in this flame extending 
to at least two-thirds of its height, and full of gas, 
The 
sheath of flame surrounding this hollow space repre- 


which can only burn when it meets the oxygen. 


sents that part of the gas already under the influence 


represent the distance to which the oxygen penetrates 
If a 


vessel of water or other cool substance were placed 


before it is completely combined with the ges. 


over this flame, a coating of soot would soon be de- 
posited. But the moment I admit air to mix with the 
gas below the flame, the flame contracts to at least one- 
sixth of its previous size, the illuminating power dis- 
appears, and a)l the heat the large flame gave out is 
now produced bythe smaller one. This flame deposits 
no soot, but on the contrary, will burn it off a coated 
surface. 

Returning to the smoky flame, I ccat a piece of tin 
plate with solid carbon, which has suddenly been 
changed from tae invisible and gaseous form into a 
wonderfully fine black powder; and, now admitting 
the air, the flame sbrinks and intensifies, the carbon 
is again transformed, and is now carbonic-acid gas. 

Bunsen, or atmospheric burners, uo matter what 
their form may be, all possess certain cessential parts 
incommon. ‘There is a gas-jet orifice, and, in close 

proximity, one or more air openings. There is a 
chamber where the gas and air mix and there is an 
outlet where the mixture burns. 

Here is the simplest known form of Bunsen burner. 

It consists of a straight upright tube, with a gas-jet 
orifice at the bottom, and holes at each side of the jet, 
through which air is drawn by the inductive force of 
the gas. On removing the tube and lighting the jet 

the gas burns in a long pencil from the orifice, but, 
when the tube or mixing chamber is put on, the gas 
| must burn at the top. 

If the gas should light inside, then combustion isin- 
terfered with, and partially burnt gas begins to escape 

| producing that sickening smell which has brought the 

| Bunsen burner so often into disrepute. The Patent 

| Office bears witness to scores of inventions devised to 
obviate this defect, and it is my purpose to exhibit to 
you several forms of apparatus designed to avoid this 
most inconvenient tendency. 

I shall now direct your attention to the appearance 
of the flame, as it is in all cases an unfailing index of 
the value of the burner for practical purposes, Not 
only must the proper proportion of air be mixed with 
the gas, it must be mixed intimately, otherwise the 
flame will be irregular, produce a roaring noise, and 
be liable to light within on a slight change of pres- 
sure. The roaring appears to be caused by certain 
parts of the column of gas and air having explosive 
proportions which ignite and burn more readily than 

These explosions are so rapid as sometimes 
This irregular mixture 


the rest. 
to produce a musical note. 
may be cured in the common burner by lengthening 
the tube and by other methods. 

Here is a burpver one inch in diameter, with a flame 
which sbows all the peculiarities of good combustion. 
The flame has a hollow space within represented by a 
most brilliant emerald green cone resting on tae tube, 
Above and around this is a clear, amber-colored flame. 
The cone has a sparkling irregular surface, and the 
flame shows a strong disposition to ‘* light down,” in- 
dicating an imperfect mixture of gas and air in the 
tube. To render the admixture more complete, I shal) 
put into the tube a piece of sheet metal, folded in 
such a manner as to divide the tube into several flat 
passages. The flame is now quite steady, although 
the air openings at the base of the tube are full open, 
and the gas may be turned up and down within wide 
limits with perfect safety. In this case the surfaces 
against which the gas passes give it a rolling or eddy- 
ing movement, which thoroughly mixes the gas and 
air before they reach the flame. A mass of loosely. 
twisted wire will produce nearly the same effect, but 
it reduees too much the velocity of the current. 

Another, and a more complete method employed to 
adjust the proportion of air is exemplified in the 
‘*cam ” burner. 

At the base of the tube is a gas cock, having an ec- 
centric fixed on the plug or key, which lifts the air. 
slide in such a manner as to adjust the gas and air at 
one movement. The curves on the cam or eccentric 
are so made that on one side the maximum amount of 
air is admitted, producing an oxidizing flame, while 


}of the oxygen, and the thickness of the sheath may | on the other side the curve allows a less amount of 
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; air, producing a deoxodizing flame. By quickly re- 


)versing the cock, the air slide is closed, and pure gas | 


) burrs at the top of the tube. 
"burner tube is hinged so as to incline to any angle, 
/ making, on the whole, a very useful laboratory bur- 
Ener. 
To illustrate the intensity of the heat of the flame, 
E{ shall expose to it a stout piece of copper wire. 
"becomes rapidly red hot, then a pale golden color, and 
now it has fallen in molten drops into the vessel of 
B water placed below the flame. Copper is estimated to 
melt at 2,245° PF. 

It is not always ccnvenient to use a burner of this 

description, because if the pressure were to be sud. 
denly lowered independent of the gas cock and cam, 
it would light down and cause the usual nuisance, 
In order to have a burner which shall be absolutely 
' safe and reliable under all variations of pressure and 
quality of gas, another form of burner must be used: 
bof a class represented by the tangent burner. 
It consists of a circular chamber, into which the jet 
| of gas enters at a tangent, drawing with it the air ne- 
; cessary for pre-admixture. The compound eddies round 
| the chamber escaping finally at the tube a perfect mix- 
ture. A diaphragm of wire gauze below the tube pre- 

F vents the flame from getting into the chamber, and a 
covering of the same material protects tke jet orifice 
of the gas. 

| This burner may bo made of various sizes, of which 
I have here an example with 12 fiames. 

| It is nowtime to inquire how :nuch air is mixed 
with the gas previous to combustion. The tables I. 
and II, contain the desired information. They were 
made upon Newcastle coal gas, combining with about 

}six and a-half volumes of air, and as the same coal is 

Fused to make London gas, they will serve to repre- 
sent the results of burning London gas under the 
same circumstances. They show how much air may 
be safely mixed previous to combustion in a burner of 
a given size. 

The burner used for this purpose had a tube seven- 
sixteenths of an inch inside diameter. The consump- 
tion of gas was maintained as nearly unifo.m as pos- 
sible. ‘The tables indicate the changes in the appear- 
ance of the flames as the pre-admixture of air varied. 
The result showed that one and a-half volumes of air 


was the maximum limit of pre-admixture with aseven- | 


sixteenth inch burner ; if the air exceeded that amount 
the flame would go down the tube and burn within. 
If, on the other hand, less than 65 per cent. of air 
were mixed previous to combustion, the flame began 
to burn imperfectly and deposit soot, There must 
always exist a certain proportion between the diame- 
ter of a burner tube, the quantity cf gas passing 
through it, and the quantity of air mixed with the 
gas, A well-made burner will be equally efficient with 
gas at all pressures, from three-eighths of an inch up 
to any number of feet on a water-column : and it is 
difficult to say how much gas may be burned through 
one tube. We have already observed that as the pre- 
admixture of air increased, the flame becomes smaller 
and more intense. Bearing in mind, then, that the 
nearer a substance to be heated is placed to the source 
of heat, the more rapidly the heat passes into it, we 
find that a vessel of water may be placed nearer the 
center of the flame without interfering with combus- 
tion. There is also less risk of the flame being fouled 
in its own products when the amount of air it takes 
up while burning is reduced to a minimum. 


EXPERIMENTS ON THE PROPORTION OF GAS AND AIR, 
Mixep Previous To ComBusTION, IN WALLACE’s 
BuRNER. 


Taste L.—Pressure of Gas and Air six-tenths of an 


Inch. 
Height V olume|Y °}ume 
Exper- of | Height of | of gas - 

iments.! inner (outer flame. per | per 

. 

cone, hour. hl 

Inches. | Inches Cu. feet. Cu. feet. | 
ee °29 2°75 6°00 8°22 
No, 3;..3. 1°00 2°55 | 6°00 6°00 
Le eae »-40* | 3°30 | 5°82 


| 
| 3°66 





| 


In addition to this, the | — 


It | - 


Tabie II.—Pressure of Gas and Air fifteen-tenths of 


an Inch. 
Height V olume Vol , 
Exper of Height of | of ,as f — 
iments.; inner outer flame.) per wie ia 
cone. hour, Perhour. 
Inches. Inches. Cu. feet. Cu. feet. 
me. 4s... *D5 3°30 8°84 12°72 
NO: Give. 1°00 3°30 8°88 10°92 
UNO. 6i.3: 2°40 4°30 9°00 6°96 





In Table III. are the results of three trials made 


| with the illuminating burner against the Bunsen bur. 


ner. A vessel of tin-plate, containing one pint of wa- 
ter, was placed over an illuminating burner of the 
batswing form at a hight above the flames chosen out 
of three trials asthe best position. The same vesse 
and quantity of water were placed over the 
burner with like precautions :— 


Taste III. 


Junsen 


Experiments. First. Second Third. Average, 
min. sec, min. sec. min, sec. min. sec, 
Batawing....... 12°43 12°45 12°48 12°45 
Bunsen........ 9°32 9°32 9°33 9°32 


The results of this experiment serve to confirm whlvt 
has just been stated. With gas burning in both cases 
at the rate of four and a-half {cubic fect per hour, the 
water was boiled in ‘) minutes 32 seconds by the Bun. 
sen burner, whereas the batswing required 12 minutes 
45 aeconds. The balance in favor of the former is, 
therefore, 3 minutes 13 seconds, or 25 per cent. As 
the diameter of the Bunsen burner is increased, it be- 
comes more and more difficult to obtain a good and 
steady flame. 
more time to mix and produce a regular flame, but the 
slightest disturbance causes it to strike down. ‘The 


Increase of length gives the air and gas 


experiment with the folded plate and twisted wire as | 


slight obstructions made a certain improvement, but 
could not be called acomplete remedy. The rose top 
is the best known appliance, but when made of large 
size the combustion in the interior of the flame be- 
comes imperfect, and, ofter ail, it will not bear turn_ 
ing low without striking down. 
condition also presents itself, increasing the difficulty 
of obtaining a good large flame. 
air mixed previous to combustion must be greatly 


augmented, because the surface of the flame (which 


Another necessary | 


The proportion ot | 


takes up the remainder of the air to render combus. | 
tion complete) does not increase in the same ratio as | 


the volume of the flame. 
straggling, although giving off no unburnt products, 


If the flame be ‘long and | 


it will certainly deposit soot when applied to the cold | 


surface of a vessel of water ; it therefore becomes a 


matter of the greatest importance, that the burner be | 


of a form that is free from the risk of striking back 
when lighted. To meet this difficulty the perforated 
cap has been devised, which ,by reversing the usual 


| tion. 


principle of construction, gives the most remarkable | 


results. 
grom below by partially closing the air orifices, it is 
done at the top by back pressure. 

A cap of perforated metallic plate is fitted over the 
top of the burner tube and made to slide up and down, 


Instead of regulating the admission of air | 


so as to adjust the number of openings through which | 


the air and gas are to escape into the flame. 
offers more or less impediment to the upward passage 
of the gas, and thus controls and regulates its power 
of drawing in air atthe bottom. This burner has 
been found capable of burniug every kind of coal gas 


| with equal facility. When lit, and adjusted to the 
|maximum amount of air, the cap is studded with 





| brilliant green beads forming the base of the flame ; 
| cach bead corresponding with one of these perfora- 


| the centre, and without that hollow inner space which 
| has hitherto been considered a peculiar feature of all 


round flames. 


| the cap is incandescent along the whole length en- 
veloped in the flame coming from a burner two inches 


| * Vone almost imperceptible, with short white tail. 


The cap | 


| tions, while above you see a flame which is solid to | 


| (PbCrO, 


A piece of fine wire put across the flame close to | 





in diameter and consuming forty feet ef gas per hour. 
When I partially close the air openings, a hollow con- 
ical space immediately appears in the flame, and the 
wire cools to blackness. On again admitting the air 
the wire becomes immediately incandescent, and the 
flame is solid as before. In order to make the appear- 
ance of tbe beads more distinct, I shall use a cap with 
much coarser imperfections, which, if carefully light- 
ed, makes a flame of marvellous beanty. The cap is 
now studded with an array of gems whose brilliancy 
would pale that of the brightest emeralds. Their color 
is entirely on the surface, for they are hollow, and 
filled with the 


they fade and merge into each other on the slightest 


unburnt mixture of air and gas, and 


interruption of the air-supply at the base of the tube- 

Theso experiments all indicate that a great increase 
must have taken place in the amount of air mixed 
previous to combustion. This supposition has already 
been confirmed by messuaement, proving that a bur- 
ner two inches in diameter will burn safely a mixture 
containing 4°6 volumes of air per volume of gas. 

Spectrum analysis has not yet thrown much light on 
the peculiarities of this flame. The carbon lines are 
exceedingly brilliant in the spectrum of the green 
beads. but the condition of combustion indicated is 
not clearly defined. It was at first thought possible 
that the increased temperature of the flame might 
cause a combination with the nitrogen of the atmos- 
phere mixed with the gas, but a mixture of pure oxy- 
gen and coal gas gave the same spectrum as before, 
so that the nitrogen may be supposed to pass through 
it unaffected. 

The application of coal gas to cooking seems to 
have had a fair amount of attention from competent 
men, and good and useful apparatus are easily obtain - 
able; but itis otherwise with the gas stove, which 
shows scarcely any improvement for the past twenty 
years. It has been much ornamented, and that is all. 
The largest burner put in the smallest case that will 
hold it without becoming teo hot, seems to be the ne 
plus ultra of a gas stove. If a chimney is used, it is 
put at the hottest part of the stove case, so as to car_ 
ry off the heat as well as the products of combusticn, 
or still worse, the burner is putin a common fireplace, 

' 


and at least seven-eighths ot the heat go up the chim- 


ney. ‘There is no more extravagant method of using 
gas than this. 
oO be 


t 


continued, } 





Quantitative Analysis of Coal and Peat, 
BY SERGIUS KERN, ST. PETERSBURG, 


ee ee 

Several analytical processes have been used by me 
for the estimation of carbon, bydrogen, asb, and sul- 
and most of them found 


to be very accurate, but rather troublesome in execu- 


phur in various coals, were 
The following process was used with great stice 
cess and may be strongly recommended for laborato- 
ries of iron works, &c. By this process the work is 
easily and quickly executed, giving at the same time 
very accurate results. 

r.. Water. 


3 grms. of the substance ina finely divided state 


Estimation of Hygroscoj ie 


are dried in a porcelain crucible placed in a beaker 
with a small quantity of sand on the bottom of it. 
The beaker is covered with a watch-glass, and the 
whole is placed on a sand bath and heated for about 
The end of 
the operation is easily known by the dryness of the 


three hours to a temperature of J10°. 
watch-glass. ‘The substance when dried is weighed, 
and the percentage of loss is next calculated. 

2. Estimation of ( ‘arbon and Hydroge i. 


The best process was found to be Liebig’s :—The 
ignition of 1 grm. of coal or peat with lead chromate 
in atube of hard glass, 0°25 metre long. 
The resulting carbonic acid, water, and sulphuric acid 
are passed through a potash apparatus containing 
caustic potash (1 part of KHO dissolved in 2 parts of 
| H.O), and two U-tubes, the fist containing ignited 


| calcium chloride, the second a solution of lead nitrate. 
| The increase in weight of the potash apparatus and 
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of the first U-tube will show the quantity of carbonic 


acid and water cbtained. Knowing that carbonic 
acid contains 27°2 per cent. of carbon, and water 11°] 
per cent. of hydrogen, the percentage of carbon and 
hydrogen may be easily calculated. 

Calculation of the Calorific Power. 

As one part of carbon in burning yields 8080 calor- 
ific units, and 1 part of hydrogen in burning 34,460 
calorific units, the calorific power of the coal may be 
quickly found. 

Example —Coal from Donetz Mountains, near the 


village Grouchevka, South of Russia 


Per cent. 
Carbon.... 580 
Hydrog¢ ini tisie ebucoudnt vaso ewakwe 11°0 
Cn, SEE SE IE eee 1°0 
| Yel aI URE Ga eye Oe eae - 23°0 
SERINE QURDON. «3 vcsaci csusnsbovsuseineses 6°0 
OD) 


for calculating the amount of calorific units in this 


coal we proceed as following :— 


For carbon we have 0°58 x 8080=4686 

For hydrogen we have 0°11 x 34460=3790 
Total calorific units in the analyzed 

PIR sisson edn cnivinessccnveknstsadsnscci 8476 


4. Lestimation of Ash, 


1 grm. of powdered coal is heated in a muffle in an 


oT 


open platinum dish till all the carbon is burnt off. 
The remainder is the ash which is weighed. 


5. Estimation of Pe) iphur. 


0°5 grm. of powdered coal is heated with a mixture | 


of 15 c.c. of HCl and 5 c.c. of HNO; for about one 
hour, and next left for [2 to 15 hours on a sand-bath. 
The liquor is filtered on a strong double filter to pre- 
The sul- 
pur is precipitated from the filtrate by barium chlo- 
ride. The solution is left quiet for half and hour and 
is next filtered; the precipitate of BaSO, is washed, 
dried, and then weighed. Supposing 0-5 grm, of coal 
to be used for the analysis, every 0°001 grm. of bari- 


vent the coal-dust passing into the filtrate. 


um sulphate obtained is equal to 0-02 per cent. of sul- 
phur.—( hemical News. 





Specific Gravity of Fixed Oils. 
— 
The following table represents the relative weights 
or specific gravities of different fixed oils: 








TTI ssicnese sncosien 884 Cherry stone............ 924 
Os sacnnnescesee PR arc hGkkcescverecaosect 924 
Rape seed................ 913;}Cameline................. 925 
Plum kernel........ 913 Nightshade.............. 925 
Hembane seed... 913 Sunflower seed......... 926 
Pcie Rb cescunssbbstnen' 914 Hemp seed............... 926 
Ground nut.............. 915;Cocoa nut............... . 926 
es 916) Walnut 926 
Sessamum................ 916 Filbert 996 
nee SE IR re ccictncckbuncovoses 927 
W. mustard seed. 918' Horse-chestnut ......... 927 
Radish seed.............. 919) Cod-liver.........ccc.s00. 928 
Grape seed............. PR ncescaeavscenscsssvensse 929 
Poppy seed.............. 922/Linseed (new).......... 930 
Whale (train ; 923} Weld seed................ 936 
B. mustard seed........ 923/Orange seed............. 940 
ERR 923) Linseed (old,............ 960 
Cucumber seed......... PRP oerdbussncesckecccce 965 
Tobacco seed............ 923 


Most of the fixed oils are affected by the atmos- 
phere—the oxygen of which they slowly absorb. In 
some cases the oil becomes thick; or, if exposed in a 
In this manner a skin is frequent- 


ly formed over the surface of the oil: and if it be left 


thin layer, it dries. 


for some time in a lamp, it will assume a jelly-like 
appearance. Other oils do not become so thick by 
exposure to the air; but they acquire an unpleasant 
smell and get rancid. The former is the property of 
the drying, and the latter of the fat or unctous oils. 
These changes are due to the action of atmospheric 
oxygen; indeed, Saussure found that a layer of nut- 
oil, one-fourth ofan inch in tbickness, absorbed as 
much as 145 times its bulk of oxygen 1n the course of 
eleven months, of which 142 volumes were 


months’ exposurs to the sun. 


quantity 
taken up during thre« 
It appears, also, that it is the carbon of the oil which 
undergoes oxidation: and, as it were, slowly burns, 


evolving «carbonic acid. This change is always accom- 
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panied with an elevation of temperaturt 
it sometimes happens that rags, tow, or cotton, that 
over with oil, and then thrown 


|have been smeared 


aside as useless, have, in the course of a few days, 


generated heat enough to produce spontaneous com- 
bustion. Fires lave frequently originated in this 
manner in warehouses and dockyards, where such 
materials have been allowed to accumulate. This 
points to the danger that is attendant on the careless 
j and slovenly trick of throwing greasy rags, and other 
such matters, into out-of-the-way corners. 
oils which absorb oxygen with great facility, and ther¢ 
| by become thick, are not well-suited for combustion 
in lamps, unless the lamp is cleaned ont every day, 
and a fresh wick adapted toit. The quick-drying oils 
are linseed, poppy, walnut, hemp seed, and nut—all 
of which are employed by painters on this very ac- 
count; while rape, colza, sessama, or gingilie, cocoa- 


nut, grape-seed, cameline, sunflower, cotton, mustard, | 
&c., only dry after very long exposure to the air; and | 
not | 


sperm, olive, almond, seal, and whale oils are 
much disposed to dry at all —Coal Trade Journal. 





Death of Amo:. D Smith. 


PRESIDENT OF THE PROVIDENCE (R.I. 


| a ee 


| Ata special meeting of the directors of the Provi- | 


| . . 
| dence Gas Company, holden at their office on Mon- 


| day, January 22, 1877, the Vice President announced 
the death of Amos D. Smith, the President of the cor- 
poration, at his residence in Providence on Sunday 


morning, the 21st instant, whereupon it was unani- | 


| mously ordered by the Board that the following min- 
ute be entered upon their records ; 

The Directors of the Providence Gas Company re- 
ceive wih profound sorrow the intelligence of the de_ 
cease of their late President Amos D. Smith. 

Upon the organization of the Company, in 1848, 


Mr. Smith was chosen with singular unanimity to pre- | 


side ovor its deliberations, and to bear the weighty 
responsibility which belongs to the office of Presi- 
dent. 
this high office, and until compelled by failing health 
| to relinguish the active supervision of its affairs, he 
| devoted himself with unsparing industry and conspic- 


| uous ability to the promotion of the best interests of | 


the Company. He gave to its struggling infancy his 


time, his energy, and his great personal influence. 


He lived to see it strong and prosperous, and to re- | 


ceive the reward of his long and distinguished services 
in the consciousness that its growth and success were 


| so largely due to his unselfish labors and to his steady | 


adherence to the wise and upright rules which were 
the commanding principles of bis life. 

We hold in grateful memory these long and emi- 
nent services and the delicate consideration for all his 
associates in the board, which marked his personal 
and official intercourse with them. 

It is hard to feel that we shall no more see his gen- 
ial face and his stalwart form in the marts of trade. 

That the voice with whose accents we are so familiar, 
is hushed forever, and that we shall no more lean up- 
on his solid judgement, and confide in his wise coun- 
sels. 
His work is accomplished, he has entered into rest, 
he has exchanged the trials and successes of life, for 
| the awards of immortality. Passing away. with the 
love of those whom he loved so well and with the re- 
spect of his fellow citizens among whom he had spent 
his long and honorable life. 

The death of such a man calls forth the utterance of 
We 
| unite the expressions of our sorrow with those which 

come from the of 
from hospitals, from the abodes of penury and suffer- 


a feeling, almost universal in this community. 


ehurch his mature affections, 
ing, made bright by his ready sympathy and gener- 
ous benefactions, from all those upon whom he be- 
stowed aid and counsel and from that bereaved circle 
of which he was so lately the 
with respectful sympathy thos¢ 


center, 

whom this event has 
left desolate, and we will ever cherish the memory of 
our associate and friend. 

Voted, that a copy of this minute be sent to the fam- 
ily of Mr. Smith, and that the Directors attend the 
funer+l on Wednesday, the “4th inst. 

A. B. Suater, Secretary. 


ight Howrnal, 


and hence 


Those | 


For the period of twenty-nine years he held | 


We approach | 





Feb. 2, 187 


Correspondence 





(Correspondents, in all cases, shouid sign their communa 
cations with their names and address in full—not for publici 
tion, unless desired, but as a guarantee of good faith.—Ep. 





Tar as Fuel. 


Newakk, N. J., January 16, 1877. 
Mr. Editor: There isin your Journal of the 16th 
inst., a criticism by ‘‘ J,” on a paper read before the 
Society of Gas-Lighting, which states that the method 
of estimating the heat units for some of the minor 
This may be s0, 


constituents of tar, is not correct. 
but I object to a modification of the figures, as given, 
based solely upon J’s ipse dixit.* 

J writes; ‘‘ It appears to be a common mistake in 
estimating the calorific power of petroleum and tar, 
to make deductions which lessen the heating power 
| when the elements deducted really produce the oppo- 
site result, adding to rather than subtracting from 
the calorific effect of the fuel; and this seems to be 
the more noticeable in view of the fact that practice 
on a large as well as experimental scale, demonstrates 
| that the actual heating power of tar and petroleum is 
larger than the calculated power. ’ 

It seems to me that the question is—are there any 
experimental or practical results on record, absolutely 
| authenticated, that demonstrate thet the actual heat- 
| ing power of tar and petroleum is larger than the cal- 
| culated power ? 
| Ifso it may then follow that the present method of 
calculation is incorrect, or may be based on a wrong 
theory. This question arose at the time of the Eng- 
| lish experiments referred to, but itseems to have been 


| 


| 
| 
| 
| 
| 


| settled that the actual heating power was not as great 
as the power calculated by the formula. 

Prof. Henry Wurtz, in a report on the Eames’ Sye- 
tem of Furnace Working with Petroleum, appears to 
sustain the view that the thermal effect of a liquid 
hydrocarbon may exceed its theoretical power, and 


offers the following as the explanation : 


| 


| ‘*Carbon, like everything else, hasa latent heat of 
| fusion or of liquidity, though the amount of this 1s 


| yet unknown. lt seems probable that it is large in 
amount. In case of oil fuel we are clearly dealing 
with liquid or fused carbon, which, according to this 
| view, should yield us more effective heat for equal 
weights than solid carbon in coal.” 

It seems from the phraseology in J's letter, that he 
| has adopted the Professor's views. 

The method adopted by me, in calculating the heats 
units, was that found in the books, and the | figure 
are correct in accordance with the formula, the for- 
mula for a fue! containing C, H, and O. being 

p=—C+(H— 4 O) 
the allowance for water, etc., being in accordancs 
with the rules generally accepted. 

It is not necessary to take up and refute, in detail, 
the theories of ‘‘ J” in reference to the influence of 
O, water. etc., etc., in the tar, because ‘‘J” is evid- 
ently familiar with the formule, and the facts from 
which they are deduced. 

It is evident that ‘‘J” has atheory of his own, not 
to be found in the books, for estimating the calorifle 
powers of liquid fuels, differing from that generally 
accepted ; indeed he suggests as much in the last sen- 
tence of his letter. 

De quibus certus es, loquere opportune, Mr. J. 
instead of attacking the old theory, as embodied in 
my paper, let us have your own, and the facts upon 
which it is based ; this might® prove most acceptable 
and valuable to every one interested in the use of fuel, 
entitling you to the thanks of the readers of the Jour- 


nal, including myself. Vv. 
High or Low Levels for Works. 
January 27, 1877. 


Mr. Editor: Mr. Cathels states that high levels are 
better sites for gas works than low levels. He told 
the Association so, in New York, last October, accord- 
in, to your report of the proceedings. 

| He adduces asa prime reason, that on the high 
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) write to beg the favor of an example applied in illus- | streets, in these dark and tempestuons winter nights. 


————— ee 
~g 


) distribution on two parrallel streets, one of which order and improvements made, which enables the 


© that »t A the works are on the lower street, and at B_ the 5th of January. Let our street lamps be again 


> on the upper. 


' and half that on the lower. 


Sthe day with less pressure on the mains than where and beautiful agent. 


® 
1. 


49 
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4 
Hevels the distribution of gas can be effected during | fuges to give light, when compared with this brilliant | light-houses, rather than compel foreign shipping to 
We are surprised that our street | be taxed to defray the expenses. —J/id. 

| lamps have not been lit up since the Ist of December. 


‘the works are on the lower level. 
Now is the 


As he did not demonstrate his proposition, and as | This should be remedied immediately. 
1], perhaps, did not apprehend his precise meaning, I | time when light is needed, if it ever is needed on our | 


Live Burnt py Petrroteum Gas.—Cedar Hollow 
ime Company is burning lime successfully with pe 
troleum vas, at their lime works in East Whiteland 

f ’ 


Pa. 


produce the gas, 


tration. Let this matter be attended to at once by our new PrDh 
, vaporizer to 


Two towns, A and B, have each their main lines of 


They use Baird & English patent 


Board. The gas works have been put in complete 1] 
and one small machine produces 


, : : é ; enough gas to run six kilns. making about 2000 bush 
streets is situated fifty feet above the level of the company to furnish a purer and better article of gas Pe 
The citizens have been using gas since ; 


without 


to 25 


els of the whitest and purest quality per 


spects the two places are alike, exce han ever. $ ee . 
other, In all respects t _— si ke acept | t indy wood or coal. Their lime «ommands from 20 


per cent. higher prices in Philadelphia than any other 


lit up. Let us have light.— Brownsville (Tenn em ; ; ; 
alk eitabe — i I / offered for sale in this city, and is mostly used for fine 


A checks his pressure to five-tenths in the day time, | ocrat, Jan. 10, 1877. 
and has, consequently, one inch on the high street, 


df 


brick work and finishing the best houses there, — // 


. For several weeks our cilizens were barred by an ™ a ea of tl reer 
B runs at one inch pressure, and consequently has | : NDIA Rupser.—Some idea of the extent and valua 
* : accident from the use of gas, and in that time they | ae , ae 
a half inch on the lower street, and one inch on the : ’ | of the india-rubber business of this country may be 


learned the necessity of this mode of lighting up the . ; 
higher , ; o g up th gleaned from the following facts: he various rubber 
5 “3 z 
X seems equal to X, with the exception (no pun 


intended) that B has the disadvantage of a higher 


ep - E ¥ 3 : 
city. At the first introduction of gas lights in Browns- . . ™ 

ny BE 5 : | manufactories employ about 7,200 hands, and the cap- 
ville they were regarded as a kind of Inxury—some- | 


This idea } 


ital invested in the industry may be set down at aboat 


thing very nica but not at all necessary. ‘ a 

initial pressure. = : ; ow nine and a half millions of dollars. The total value 
has been exploded, as it ought to be. No city can be | of th 

f : | of the 


Now, I don’t say this is so; I don’t suppose that it 


7,500,000 


: ; ; x 7 product is probably not less than $1 

|comfortable to its inbabitants or attractive to stran-| , ; ae ai aliennie abana 

is so, but it looks so from the tree. annually. Last year there were about fourteen and a 
And because it appears thus to my ignorance and 

cannot make it right, I have written to ask the favor 

of an explanation on the basis of the above iliustra- 

E. S. Srunrvs. 


yers that is enveloped in darkness every night. Ever ane , . 
|8 : tiie ¥ | half million pounds of caoutchouc imported into the 


man who owns property or does business here is di-| ;,+_- ' ; 
: ¢ P I J : : ; United States, considerably over one-half of which 
rectly interested in having the city well lighted up. 


| , comes from Para, Brazil, the graat depot of caoutchouc 
It serves as a protection against burglars and the gen- 


| exportatious from South America. During the same 


ion. ; ; 
tion eral misdeeds of persons who have wicked disposi- 





Shey | period Great Britain imported about the same quan. 
tions. 4 
| tity, some 


| 
: a sn two-thirds from Brazil, 
| crime, and hence it is a potent auxiliary to the moral | 


of which was 


The bright gas light prevents many a heinous | 
itive Blessing. , ; 
Gas a Positive Ble 5 | although a strong effort was made to force the Indian 


ee 


| interests of the community. The gas company is a . 
: BE pany eaoutchouc on the market. —///d. 


It is often said ‘‘ we never appreciate the blessings | benefactor to Brownsville and ought by all means to 





There is not a| be sustained liberally and generously by all our citi- | 


we have until we have lost them.” 
little truth in the remark, and we would all take a| zens. 
tiuer estimate of life if we were permitted once in | repaired, at considerable expense, and the light now 
awhile to realize the value of our surroundings. It furnished is the best ever used in Brownsville. It 
would cause an end of much useless fretting and re | beats the sickly glare of tallow candles so much that 
pining , and dissipate a great deal of false and morbid | we cannot believe onr citizens will ever use anything 
discontent with our lot in life. We were forcibly | else when gas can be obtained.—J/id’ Jan. 11. 

struck with the literal verity of these things when this | 
city was suddenly left without gas on the night of De- | 
cember 12th. We had been using gas for several | 
years, and had come to look upon it as a matter of 
course, and sometimes people who are predisposed to 
grumble, would complain about it, and all that sort 
of thing, just as they sometimes do about their best 


Retort Settings. 


oe 


The defect in the main pipe has been entirely | 


Sir: 
Gas-Light Association, in your issue of the 28th ult. 
i find that Mr. Cathels is under the impression that, 


In the report of proceedings of the American 


in cases in which coal is used as retort fuel, *‘ high 





chimneys are indispensable to create such a draught 
as will ensure a sufficient quantity of air being drawn 
through tke furnace to burn each of the bodies into 
which the coal is resolved, viz., the coke, the hydro- 


Chemical and Serentific Lepertory, 


gev, and the carbon of the gas into carbonic acid in 
letpina T ~ 7 ing ires j j . . , . P 
Wetpinc Trres.—In welding tires do not, if light | the furnace instead of at the chimney top, and for like 


| steel or iron, ‘‘ edge up” or hammer on the edges at 
the weld. Weld solidly on the flat surface ; 


TEASON a yreate Yr furnace har area than when coke is 
trim the 





and dearest friends, and those things they would be 
most loath to give up, but they never had fully real- 
lzed what a positive blessing it was, how cheap and 
convenient, how utterly superior it was to all other 
kinds of light, bow safe and brilliant and cheerful and 
how its power of dispelling darkness was more than 
eighteen times that of ordinary candies ata cost of 
less than one, these things were suddenly brought 
before our people with a vivid force they will not soon 
forget. 


} 
Wé had become so accustomed;to gas, we had for- 


gotten how to appreciate the benefits as we do with 
many other blessings in life. But we undertake to say 
that there is no difference of opinion on the subject 
now. The experience of the citizens is too recent, 
and was too vexatious not to be remembered for years. 
The miserable makeshifts of dull, glimmering can 
dles, or of evil smelling and dangerous coal-oi) lamps, 
and the snuffing of wicks and trimming of smoky 
burners, and the constant knowledge that you had at 
your elbow or above your head an element more dan- 
gerously destructive than a six-inch shell, which might 
at any time explode mutilation and death upon you 
and upon your loved ones in a moment. caused the 
beautiful, brilliant and harmless gas to be fully ap- 
preciated. What is evident to us all is, that we can- 
not do without gas ; our people, after the'r late ex. 
perience, would go to any sacrifice rather than give 
it up. Itisrauch cheaper than coal-oil or candles. 
It is very much safer. It gives a vastly superior light. 
Let us then aid our excellent gas company in extend- 
ing their enterprise, and to give more of our citizens 
its benefits. Let us encourage them to put down 
more pipe in every part of the city, until the whole 
of Brownsville is illuminated by this beautiful light. 
As a tallow dip is to the sun, 50 are all other subter- 


edges with a sharp chisel- and dress with a file. This 
method saves time and insures success.—Jron Age. 


JHiNESE Raritroaps.—The difficulties that hindered 
and threatened to defeat the construction of a railway 
in China, between Shanghai and Woosung, have been 
adjusted.—Amer. Munnfucturer and Iron World. 


Merson or DistincuisHiInac PretTaoLtrumM BENZINE 
From Coat Tar Benzine.—'o a few drops of benzine 
add a crystal of iodine ; the former product is colored 
raspberry red, while the latter yields a violet red.— 
Lbid. 

French Exurpirion, 1878.—The governments of 
Sweden, Norway, Switzerland, aud Austria, are stated 
to have intimated their intention of abandoning par- 
ticipation in the Paris Exhibition of 1878, in case Ger- 
many officially refuses tu take part in it. Whatever 
course other nations may pursue, it is quite certain 
the United States will take a prominent part, and wg 
think there is little doubt but the manufacturers of 
this country will be more largely represented than at 
any previous foreign exhibition.—Amer. Manufac- 
turer and Iron World. 

EnGuiss Licut-Hovuse Dves.—A strong effort is 
making by the leading maritime and commercial asso- 
ciations of the country to induce Congress to re-open 
correspondence with the government of Great Britain 
in regard to the light-house duties, as still imposed in 
that country. The original light-house grants havein 
now become extinguished, it is considered the right 


used is necessaty.” 

As regards the theory set forth in the latter part of 
the above quotation, I would submit that it is not 
oorne out by facts, as 1 am now working settings of 
five retorts, each nine feet long by fifteen inches di- 
ameter, in one oven, using coal as fuel, by means of a 
furnace only two feet eight inches long by five anda 
half inches wide at bottom, fitted with one two-inch 
square fire-Lar—deducting which we get an air space 
of only 142 inches. 

In this setting a supply of hot air is delivered in thin 
streams round the top of the furnace, and the com- 
bustion being perfect, the heat thus obtained is in- 
tense. For further particulars of this class of furnace 
I would refer your readers to the very able paper read 
at the meeting of the British Association of Gas Man- 
agers, 1875, by Mr. John Tindall, the engineer of the 
Wallsall Gas Works. ‘The theory of this class of fur- 
nace is therein very fully explained, and I have great 
pleasure in bearing my testimony to its entire success 
in practice. 

In this remote part of the country I have not many 
opportunities of visiting other works; but question if 
so small a fire-bar area as the above has ever been suc- 
cessfully worked with coke as fuel. 

The perusal of Mr. Cathels’ paper has afforded me 
very considerable interest and profit: but on the par- 
ticular point in question, the facts before me are so 
much at variance with his theory, that I feel con- 
strained to submit them for consideration. 

I may add that the chimney at these works is twenty- 
eight feet high by four feet square inside, and works 
seven ovens of five retorts each. 

M. J, Parsons, 
2, 1876. 


=~ 


Gas Works, Carnarson, North Wales, Dec. 





time to ask that the British government maintain the 








—Jour Gas-Lighting, Dec. 12, 1876. 
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Acetylene. 
— 

Acstylene, ethine, is, perhaps, the most interesting 
of all the gaseous hydrocarbons existing in coal yas. 
The proportion found is exceedingly small, which 
might be wondered at, seeing the numerous reactions 
by which it is produced, many of which must take 
place in the retort. It is, for example, formed when 
marsh gas, the ch’ef constituent of coal gas, is exposed 
toared heat. It is also produced when marsh gas 
and carbonic oxide, another ingredient in coal 
are heated together. 


gas, 
But, unfortunately, acetylene 
may be said to be born under conditions in which it 
cannot continue to exist. When exposed alone to a 
dull red heat it decomposes to form a number of bod- 
ies, among which are found olefiant gas, hydride of 
ethyl (C2H6), benzine, and several other liquid hy- 
drocarbons, with the separation of some carbon and 
hydrogen. Heated with hydrogen, it is also decom- 
posed, with the formation of olefiant gas, benzine and 
a variety of othercompounds. And, lastly, when ole- 
fiant gas and acetylene are heated together to dull red- 
ness, they are reciprocally decomposed to form a 
number of products. Thus the gas, which, on account 
of its high illuminating power, it would be most de- 
sirable to retain in coal gas, is produced in the retort 


under conditions which seem to forbid its continued 


existence, and the wonder may rather be that any e5- 


capes the ordeal. 


Acetylene is a colorless gas, possessing a peculiar | 


and rather unpleasant odor. Its specific gravity is 
It is 
freely absorbed by water, which takes up its own bulk 
of the gas, and that may be one reason why so little 
18 found in purified coal gas. Being of ali the hydro- 
carbon gases the poorest in hydrogen, it burns, as 
might be expected, with an intensely luminons flame, 
but since it can only be obtained in small quantity, 
no actual determination has yet been made of the 
light it gives when compared with coal gas 


0°868, and 100 cubic inches weighs 28 grains. 


Acetylene is readily removed from coal gas, in com 
pany with the bodies above named, by bromine and 
sulphuric acid; but we have also an easy means of 
separating it alone, and of obtaining the pure gas for 
experiment. Ifa current of coal gas be gently passed 
through a strongly ammoniacal solution of cuprous 


chloride, a red brick colored precipitate is slowly 


ed. 
approximately at the amount of acetylen in the gas, 


be briefly noticed. It is remarkable that 
produced by the direct union of its elements. 


in an atmosphere of hydrogen, a considerable quanti- 
ty is formed. 
ina minute. Acetylen is also produced when coal 
gas is burned with an insufficient supply of air. 
Everyone has recognized the unpleasant odor produc- 
ed, when gas is burned under such circumstances, as, 
for irstance, when the flame of a Bunsen’s burner ac- 
cidentally burns in the interior of the chimney. 
is, in part, the result of the production of acetylen. 
A proof that acetylen is one of the products of the im- 


glass flask over the Bunsen’s lamp so burning, and 
afterwards pouring in a solution of cuprous choloride 
whereupon the sides of the flask become covered with 
a film of the red acetylide of copper. ‘There are sey- 
eral other modes by which acetylen may be produced, 
but they have no special interest for gas manufactu- 
rers. 

Acetylide of copper, it must be mentioned, is an 
explosive compound, and is occasionally found when 
coal gas is passed for a considerable time throngh 
copper pipes. It is exploded by heat, percussion and 
friction, and several accidents are recorded, due (o its 
deposition in tubes of copper, employed for the con- 
veyance of gas.—London Journal of Gas-Lighting. 





An Engineering Feat. 
eo 
There was accomplished in San Francisco on the 
18th inst., an engineering feat which is creditable to 
the gentlemen’under whose direction it was performed. 
Owing to a change of the Mission street grade it was 
necessary to lower some twenty-six inches one of the 
The 
pipe is twenty-two inches in diameter, and supplies 
the entire southern and southwestern part of the city. 


mains of the Spring Valley Water Company. 


It is made of wrought iron, and weighs nearly sixty 
pounds to the foot, making the weight of the whole in 
the vicinity of 60,000 pounds. 

On the afternoon of the 17th a force of about 100 





: 
| men were set to work to uncover the pipe line and 


dig a trench under it to the required depth. As the 
work progressed heavy joists were placed across the 


| trench at distances of forty feet, and the pipe sus- 
pended by means of heavy screws resting on the joists. 
| At an early hour on the morning of the is8th work was 
| renewed, and about 10 o'clock, everything being in 
| readiness, an order was transmitted to San Andreas, 
whence the supply is drawn, to shut off water. Simul- 
| taneously with this order others of a similar nature 
| were issued to men stationed at the connection of the 
pipe with that of the Market street line, so as to keep 
| the water from backing into the lower end of the pipe. 


In twenty minutes the water-gauge showed a reduc. 
| tion in the pressure from over seventy pounds to 
seven, and ten minutes later the gauge showed tha 


all the pressure was gone and the pipe free of water. | 


In order, however, to keep up the pressure on dis- 


tributing pipes, and supply about half the city with | 


water—as otherwise it would suffer a water famine 
while the work was in progress—water was turned in 
from the Lake Honda reservoir through the large main 
that rans down Haight street to Market, and the pres- 
sure on this line increased 

Owing to some little delay, occasioned by the water- 
gates not being completely shut, and the slowness of 
the workmen at either end of the pipe in unfastening 
the rivets, it was nearly 10°30 o'clock before the pipe 
was ready to lower. In the meantime a new compli- 
cation arose, which threatened serious consequences, 
The sun’s warm rays falling ona rigid exposed pipe 


formed, which consists of acetylide of copper. This 
may be collected and dried; and then, when warmed 
with dilute hydrochloric acid, pure acetylene is evolv- 
If the quantity of gas passed through the copper 
solution be measured, we have the means of arriving 


Some other modes in which acetylen is formed may 
it can be 
When 


carkon points are ignited by a very powerful battery 


With 40 or 50 Bunsen’s cells, it is said 
that as much as 10 cubic centimeters can be obtained 


This | 


perfect combustion is easily obtained by inverting a | 


1000 feet long, threatened its expansion several inch- 
es, which, had it happened, would probably have ne- 
cessitated the severance of the pipe. However, the 
preliminary work was rushed through, and twenty-five 
of the most intelligent workmen were selected to 
The circuit of 
one, two, three, 


work the screws and lower the main. 
the lever was marked off in quarters 

four—and at each signal from a trumpeter stationed 
at the lower end, and directed by the engincer of the 
company, Herman Schussler, the workmen simultane- 
ously made a quarter of the circle and then called out 
the 
utmost caution, as the difference of a turn or two of 
the screws between any of the workmen would so un- 
equally distribute the strain as to break the pipe. In 
fifty minutes, but not until the bugler had blown him- 
self sick, and had to be placed on the retired list, the 
main rested in its bed, the ends were riveted, the 
water turned into the pipe, and the feat accomplished. 
Sunday was selected by Mr. Schussler for the work, 
|as on that day there is less water used than on week 
The average daily consumption of water in San 
| Francisco is 14,000,000 gallons, but on Sundays it sel- 


number. This operation was one requiring the 


| 


days. 


dom exceeds 10,000 gallons.—/ron Age, xix—2. 








Suburbaa, W'stch'str 


Gas Stocks, 
Quotations by W. BH. Scott & Co., Bankers, 
24 Prine Street, New York Crry. 
FEBRUARY 2, 1877. 
¢?~ All communications wiil receive particular attention 
| pee? ee 
dias. Uo.'8 of -_ ££ ity. 
| Capita. Par. Bid. Asked. 
ON eases $1,850,000 50 105 110 
Manhattan............. $000,000 50 235 238 
Metropolitan........ 2,500,000 100 145 150 
ae Scrip... $1,000,000 100 103 
5S Bonds.. 500.000 1000 100 103 
BMI Scaciwohackspeares 5,000,000 100 95 97h 
ae Bonds, gold. 900,000 1000 105 pas 
DOW ZOEK ccecscneesess 4,000,000 100 130 121 
Gas Co.'s of Brooklyn. 
BOOKIE ..0.0..00<000 » 2,000,000 25 175 180 
ORION... s00c0csceses --, 1,200,000 20 99 £100 
= BOLD 0.005005 320,000 1000 = 95 974 
P< oples ra Re ee 1,000,009 10 50 5D) 
: Bonds........ $ 325,000... 95 
oe SOTAP 2.50005: 300,000)... M5 -- 
Metropolitan........... 1,000,000 100 76 80 
Rr Ree 1,000,000 25 80 &5 
ey EEE, <nccanines 700,000 1000 = 96 98 
Williamsburgh ....... 1,000,000 50 135 140 
= Scrip oo 198 100 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 . &0 
- Bonds 200,000 1000 90 
Baltimore, Md........ 2,000,000 100 150 170 
i Ctfs., gold 1,000,000 105 
Bayonne, N. J....... ; 1009 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 97 100 
: S Bde. 124.000 — = Soke 
Derby of Conn...... . 160,000 100 60 80 
East Boston, Mass. . 25 1382 -—- 
Fort Wayne, Ind..... 100. a “ 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 152 ~~ 
Hempstead, L ...... 25,000 100... — 
Jersey City ........ ... 386,000 20 160 — 
Jamaica, L. I......... 25,000 100... 
Jacksonville, Ill...... 120,000 50 se _— 
Lewistown, Maine... 400,000 100 50 85 
Biman, SPRGB 65. cccsncce 60,000 100 _ 
Bonds 30,000 90 
Laclede, St Louis Mo 1,200,000 100 100 110 
Peoples, Jersey City ig 126 35 
Leoples of Albany... 650,000 400 20 
sia Bonds 350,000 1000 a = 
Peoples of Baltimore 25 99 100 
: Bonds.... 106 --- 
Perth Amboy ......... 2 — 95 
Rochester, N. Y...... 100 »=—50 60 
Richmond Co., S. I. 300,000 eee 97 100 
Woonsocket, R. I.... 150,000 100 100 say 
Halifax i. §.........2. 400,000 40 148 150 
Hamilton, Ontario... 150,000 40 1123 
San Francisco Gas- 
Co., 8. Fr'isco Cal. 59 100 
St. Louis, Missouri.. 600,000 50 100 


Stillwater, Minn 50,000 50 26 


390,000 50 100 
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Bpaugerties, N. Y... 15,000 100 10 115 . 
: ar Citizens......... 600,000 100 —- 100 H. R. SMITH & CO., Advertisers Index. 
Weniral, Westchester 466,000 50 90 95 COLUMBUS, OHIO, 
We note sales of 185 shares of Manhattan at 2354 @ MANUFACTURERS OF GAS BURNERS, APPAR ASS S, ETC. 
©36—at auction. American Meter Co.—West 22nd st., N. Y,. Arch and 22nd 


ke Harlem Gas-Light company have declared their 
Bewi- -annual dividend of 4°¢, p yable Feb, 5th. 





“BENCH CASTINGS FOR SALE. 


J 

| 

| ALL THE IRON WORK BELONGING TO 
32 BENCHES OF “ FIVES,” 

qonsisting of abont the following, viz. : 

25 Feet of Hydraulic Main, 20 in. diameter. 

160 Dip, Bridge, and Stand Pipes, 4, 5, 
and 6 inch. 

160 Mouth Pieces, D’s, 12’ x 20°, 

‘Lids, Cotter Bars, etc., ete. 

Door Frames and Doors. 


The above may be seen at any time, and will be sold either 


altogether or in lots, at very reasonable prices, upon applica- 
“tion atthe Engineer’s Office of the BROOKLYN Gas W ORKS, 
Sfoot of Hudson Avenue, Brooklyn, N. Y. 422—6t] ff 


WHEELER & WINTERTEEN, 


INSPECTORS 


Gas Meters and Repairers. 


OF 





Gas Companies having Meters to be repaired will please 
jinform us. The best references given from different Gas 
‘Companies and State Inspectors. Address for terms, office 


: 513 Fourtenth St., Washington, D. ©. 411-3m1 
FOR SALE---CHEAP, 
AVING BUILT A NEW WORKS, WE HAVE FOR 


sale, in lots to suit, 


'4 Sets of Purifying Boxes, each 9 x 16 ft. 


D with Trays, etc., complete, 


Each set has a ten-inch Dry 


» Center Seal, Valves, and Pipes, all in good order. 


é 


ees ws rae 


aoe ay ee 


Te ee ee 


EE 


» Hydraulic Mains, Dip, Bridge, and Stand 


Pipes, Mouth Pieces, with Doors and 
Cotter Bars complete tor 186 D Re- 
torts, 14" x 22’ and 12’ 20". Set in 


Threes, 

4 Vertical Air Condensers. 10 inch Con- 
nections, 

Four Spray Washers. 


Two Sets of the Purifiers and Condensers can be delivered 
immediately. Apply to PITTSBURGH GAS CoMPANY, Pitts- 
burgh, Pa. 42240 


NATIONAL FOUNDRY 


AND PIPE WORKS. 


| OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 


PITTSBURGH, PA 


wmM. SMITH. 


) Manufacturer of all kinds.of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
WATER WORKS, 


We offer special inducements to parties wishing to pur- 


» chase. My Pipe is Smooth, regular in weights, and cast ver- 









“— 


B.—Pipe frem 3 inch and upwards, cast in 12-ft, lengths. 
> SEND FOR, CIRCULAR AND PRICE LIST. at 


Ss. DECATUR SMITH, 





CAST IRON GAS & WATER PIPE, 
Foundry, pide — = Streets, 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast [ron Gas and Water Pipes on 
hand, for immediate delivery. 


t®” FITTINGS FOR GAS AND WATER MAINS. _ag 


‘CAST IRON GAS & WATER PIPE, 


BRANCH CASTINGS, LAMP POSTS, Etc. 


(Pipe from three inch and upwards cast. vertiv 
| lengths.) 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. 
DAILY CAPACITY 125 


ally in 12 feet 


TONS. 


ing in this city, giving us unequalled facilities for shipping 
to all points, at the lowest rates of freight. 405-1Ly 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES 


FOR WATER AND GAS, 


| Office 112 Leonard Street, N. Y. 





| Ropert CAMPBELL. 
| Riney A. Brick. 


W. W. CamMpBELu. 


AND 


FIRE-BRICK WORKS, 


VAN DYKE STREET, BROOKLYN, N. Y¥. 


EDWARD D. WHITE, Surviving Partner of the late firm 
J.K BRICK & CO 402-ly 


TO GAS COMPANIES. 
FOR SALE, IN LOTS TO SUIT. 
d Yow HOLDERS—one 
ders, 


HYDRAULIC (4inch) STAND PIPES, MOUTH 
and Covers for two benches of Threes. 

Three IRON RETORTS—Condensers, Washer and Wesher 
Tank. 

Three Round (4 feet) PURIFIERS‘and Covers, w:th Center 
Seal and connections Station Meter and several Dry Meters 

Apply at the ofice of this Journal. 412 


WREN’S GAS WORKS. 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
I AVING GRANTED THE USE OF ONE OF 
~- my Patents to the Gas-Light Company of America, 
aud settled my claim against them, I inform the profession 
that | continue to erect Works and sell Licenses tc use my 
Patents for making Gas from Petroleum. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
than by any other method, 

397 





with Iron Columns and Gir 


PIECES 


W. C. WREN. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY. 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President, 
A. H. ALLEN, Secretary. 
Wm. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 





This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
| Of superheated steam, under what is known as the 


| GWYNNE AND HARRIS PATENTS. 
| This process has been fully tested nearly 50,000,000 cubic 
| feet of Gas having been made under it, and fully demonstrat- 
ing the fact that itis the greatest improvement ever made 
in the manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches, 

The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches. The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 
| use of * petroleum and its pruducts ” 
| Further information, and terms of sale of rights will 
} given, upon application to the Company 
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Brooklyn Clay Retort: 


SH Our Works connect direct with eleven railroads ce nter | 


; Cast Iron Gas and Water 


| Gas-Burners—C, 





street, Phila 

Cast Iron Gas and Water Pipe—S, Decatur Smith, York and 
Moyer streets, Phila., Pa. 

Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
delphia Pa, 

Cast Iron Gas and Water Pipe—McNeals & Archer, Burling- 


N. J. 

Clay Gas Retorts, etc, 
Pittsburgh, Pa. 

Cast-Iron Pipes and Fittings 
ment street, Baltimore, Md. 

Cast Iron Pipes for Water and Gas—Campbell Brick, & Co., 
112 Leonard street, N. Y. 

Pipe, ¢ 


ton, 
Fourth 


Gardner Bros., 96! Avenue, 


B. 8. Benson, 52 East Monu- 


*tc.—H. R. Smith & Co., Co- 
lumbus, Ohio, 

Gas Valves (Chapman) 75 and 77 Kilby st., 

Gefrorer, 248 North 9th st., 


St. John and Cartwright, 


soston, Mass, 
Phila. , Pa 


Gas Purification 2ist and Avenue 


A, New York. 

Gas Meters, etc.—Harris, Griffin & Co,, 12th and Brown 
streets, Phiia.. Pa. 

Gas Meters, ete.—Wm. W. Goodwin & Company, 1012 Fil- 
bert street, Phila, Pa. 

Gas Meter Manufacturers—Harris, Helme & MclIihenny, 1117 
Cherry st., Philadelphia, Pa 


Etc.—Mitchell, Vance & Co., 597 Broadway 
Deily & Fowler, 39 Laure ‘| kr. Phila., Pa. 
ot America, 63 and 64 Dre xel Building, 


Gas Fixtures, 
Gasholders, Ete.— 
Gas-Light Company 

New York, 
Gasholders Cincinnati, O. 


George Stacey & Co., Ramsay §st., 


Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Chestnut street, Phil. Pa. 
Patent Conically Slotted Wood Trays—John L. Cheesman, 


151 and 153 Avenue C., N. Y 


Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 


Patent Gas Exhauster—S. S$ Townsend, Agt., 31 Liberty 
street, N. Y. 
GAS COALS 
Cannelton Coal Co. of West Virginia—J. Tatnall Lea 325 
Chestnut street, Phila, Pa. 
Cannel Chips—H. E. Hoy, 34 New street, N. Y. 
Despard Coal Co.—Parmelee & Bros. Agents 32 Pine at, 
New York. 
Gas Coals—Perkins & Job, 27 South st. N. Y . 
New York and Cleveland Gas Coal Company—3s84 Fenn 
Avenue, Pittsburgh, T’a. / 
National Coal Gas Company—H. P. Allen, 4 Warren st., N.Y. 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
Wall street, N. ¥. ni 
Peytona Cannel Coal— . Low, 5 Broadway, N. Y® 
Tyrconnell Gas ¢ ‘oal—t - . “Gay Street, Baltimore, Md. 
Yougheogheny Coal—Perkins & Job ,27South St. N. Y. 
FOUNDRIES. 
Atlantic Dock lion Works—John P. Kennedy Office 111 


P. O. Box 2348, 
Rowland, Greenpoint." 


Léberty street, N. Y 
Continental Works—T. F. 


Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son, 
Franklin Foundry and Pipe Weorks—Jas. Marshal! & Co., 
23 Nineteenth street, re Pa, 
Gloucester Iron Works—J. P. Mi hellon, Sec., , 6 North 7th 
street, Phila., Pa. ; , 
National Foundry and Pipe Works—Wm. Smith, Carroli, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa. 
Oregon Iron Foundry—Herring & Floyd, 740 Greenwich 
street, N. 
WATER METERS, PUMPS, ETC. 
Valves for Water, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. Y 
CLAY RETORT WORKS. 
J. H. Gautier & Co,—Clay Gas Retorts, etc., etc., cor Greene 


and Essex streets, Jersey City, N. J. 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 
Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 


Edward D. White—Clav Retort and Fire Brick Works, Van 
Dyke street, Brooklyn, N. Y. 
Manhattan Clay Retort Works, 15th st., near Av, C, N. Y. 


LAMPS, STOVES, PETROLEUM, ETC. 

Dyott, 114 South 2nd Street, Phil. Pa. 
MISCELLANEOUS. 

Architect and General Gas Engineer—William Farmer, 111 
Broadway Room §7, N. Y. 

Brass Cocks, Plumbers’ Materials, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., N. Y. 

Contractors for Gas Works, Etc.—Murray & Baker, Fort 
Wayne, Ind. 

Cathell’s Improved Retort Settings—A. M. Callender & Co., 
42 Pine street. N. Y. 

Fodell’s System of Bookeeping—A.M. Callender & Co., 42 
Pine st., New York. 

Lowe Gas Process—S, A. Stevens & Co., 

. Astor House, x. : 
es Engineer—B. E£. Chollar, 914 Olive 


Lamps—M., B. 


Sole Agents, Room 


, St. Louis, Mo 


Kidd’s Gas Consumers Guide—A. M. pi cn & Co., 42 
Pine Street, N. Y. 
Portland Cements—S, L, Merchant & Co., 76 Scuth st., N. Y. 


Screening Shovels—Herring & Floyd, 740 Greenwich strect‘ 
New York. 

Scientific and Practical Chemist and Geologist 
Henry Wurtz, 12 Hudson Terrace, N. J. 
ereening Shovels—A, See & Son, 1258 Broadway, N Y 

strap File and Binder—A. M. Callendar & Co., 42 Pine street, 
Room 1s, N. Y. 

Wrens Gas Works 


Professor 


or. Jay and Water sts., brooklyn, N. Y, 
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CINCINNATI"GAS*WORKS, ERECTED 1871-72-73.—-WM. FARMEK, Ena. LACLEDE GAS WORKS, ERECTED 1872.—_WM. FARMER, ENG. 


WILLIAM FARMER 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York, 
Pr 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. * “Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. ‘ 


Dl 
REFERENCES 
GEN. CHAS. RooME, President Manhattan Gas-Light Company, N. Y. | GEN. A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
4. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. } FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
W. W. ScarBorovuGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SmiTH, Engineer Manhattan Gas-Light Company, N, Y, 
8. L. Hustep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 
Professor B, SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, i2 Hudson Terrace, Hoboken, N, J. 


Tus Pets mmoe or laksemmimes, |  SHICKLE, HARRISON & CO, em 
THE GAS LIGHT CO. OF AMERICA [oo evou, wo,” Qed he Journal for Reference. | 
Nos. 63 and 64 Drexel Building, HUTCHINSON’S PATENT | 


| : 
hk eee patel b tp Aron Pipe In Wale & bas ‘ Strap File and Binder | 


THE GAS-LIGHT COMPANY OF AMERICA, owners of | De pots, Condensers, Washers, Puritiers, Centre Seals, By. 
need re . : . = sc aieiaiel ‘aie Passes, Valves, an’ all special Wrought and Cast-Iron work 
the Patent Processes for making ILLUMINATING GAS from required in Gas and Water Works. 
PETROLEUM and its products, known as the Dealers in Lead and Hemp Packing. 
All our work guaranteed first class and prices low, 


Gale and Rand nidnee 


AND 


Wren and Barker Patents,| THE [QWE GAS PROCESS <a: 5 "ae 


are prepared to treat with Gas Companies and Manufactur- 

ers of Gas for the nse of said processes. S. A. STEVENS & CO, 
An examination of the merits of these inventions as dem- SOLE AGENTS. 

onstrated by practical experience ina large number of Gas ae 

Works employing them, will not fail to convince the intelli- ROOM 87, ASTOR HOUSE. 


igent Gas Manufacturer of the great advantages derived Ter w , 
a . ° P. 0. Box 1110, NEW YORK. 


Gas of unexceptional quality, of high illuminating power is ASIN D 
made at many of these works by these processes, at a cost of 20 W : ne ae . , 
from 40 per cent. to 60 per cent. less than an ordinary quality 400 430 WALNUT Strert, PHILADELPHIA. 
of illuminating gas can be made by any other methods in use. tot : r > 
Gas Companies generally may easily, and at small outlsy for ADVANTAGES OF THE STRAP FILE. 


making the mecesssry changes in manufactariag apparatus.| FEFRQOP WN & OW EN! Bae 
| 
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double their net earnings, and supply a much better light to —— . 
their patrons, at greatly reduced prices. ist. It is simple, strong, and easily used. 


The Company respectfully refer to Companies using these MANUFACTURERS OF 9 i : ES 
processes in this city, Reading, Penn., Chicago and else- 2nd. Preserves papers without punching bel 
where, and especially tothe Mutual Gas-Light Company of EVERY DESCRIPTION OF | 3rd. Will always lie flat open. 


Detroit Mich., whose works more nearly conform in ail de- 
tai_s of construction to the original plans of the inventors, 
tuan those cf other Companies. 


Feces eeeoeacecsam (G09 Qld Waler Works Supplies. 


rn We will furnish to our subscribers this important article 
GE q W. DRESSER, Particular attention given tothe alterations of old works | for preserving in a convenient form, the numbers of the Jour 


4th. Allows any paper on file to be taken cff, with 
| out disturbing the others. 


SSS 





( my Estimates and Drawings furnished. nal as it is issued, at the v.ry low price of $1.25. Sen 
-ither by Express or Mail, as directed 
V Address all communications to ; . A . 
Ol IL ENGINEER. By Mail the postage will be 20 cents, which will be aldde 
R ‘ to the price o the Binder. Send orders t 
<RINITY BUILDING . 20th and Filbert Streets, ' yaroper na chng 


A. M. CALLENDER & CO., 


300M 36 ill BROADWAY 420-ly PHILADELPHIA, 42 Pine Street, Room 18 New York. 
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A... 2. wWooms Pree CUTTER. 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTTING 























It will cut Cast or Wronght Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. 
| 4 * . , . e r | e s 
A Continuous Line of Pipe in a "Preneh or Building 
cut, as well as Loose Pipe. 
Our Machineg for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, and operate to their ertire satisfaction ; 
The smaller sized Machines have been in practical use for more than a year, with the most satisfactory results. For further information address 


A. C. WOOD, Syracuse, N. Y. 
Or Messrs. HERRING & FLOYD, No. 744 Greenwich Street, N.Y. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 








These Valves have been in use for several years, and are pronounced by all who 
* have used them to be 


MMO 


The Best Gas Valves Ever Made. 


a 


jh 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Bassrrr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
ces to which it is exposed. 


= 
— 
~— 
~~ 
= 
_ 
— 
—* 


ey) 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EFasILy at all times—an important desideratum when 
used for street mains, in cases of fire. 





We refer to the following named Gas-Light Companies among the many that haye 
used these Valves: 
BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. 





SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS, 


NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN. M, S38. LYNN GAS-LIGHT COMPANY, LYNN, MASS. ! 

LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 

PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. } CITIZENS GAS-LIGHT COMPANY, NEWARK. N. J. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. w. 2 
4 





GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. } STEAM VALVES } INCH TO 12 INCHES DIAMETER. 
B57-tt 
















































American Gas Light 


Journal. 








Feb. 2, 1877. 





G AS COALS. 
TH EK 


ENN GAS COAL COMPANY 





OFFER THEIR 
COAL, CAREFULLY SCREENED, 
AND PREPARED FOR 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 
Greenwich ve Delaware River. 
Pier No. 1 (Lower Side), South Amboy, 


No. 11 Merchants Exchange, 


_366-1y N. oo 


CANNELTON COAL CO. 


OF WEST VIRGINIA, 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, 


delivered at RICHMOND, Va.: 
CANNELTON CANNEL, 


West Vir- 
ginia, 


acknowledged to be the most valuable ENRICHER produced in this cor intry, a gross ton yielding 10,000 


"ahis feet of GAS of 64°54 CANDLE POWER: 


CANN EI 


COKE 82 bushels, of good quality. 


SRON CAKHING COAT. 


= 
Per cent. of Ash in Sulphur in Specir. Gravity. 
VOLATILE 
Matrer. ; ‘ ' ; ' 
CORE. CoaL. CoKE. COKE. OorTL. VOLATILE CoaL. GAS. 
Marren. 
35.1 64.9 2 6 82 1.48 66 1,289 476 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal- 
—gave 16 14-100 Candle-Power. 


COKE, of very fine auality—1453 pounds produced from one ton of coal 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. ; 
91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


THE WAVERLY COAL AND COKE CO. 


Ojfer for Sale the 


YOUGHIOGHENY 


DOUBLE SCREENED, 


~A yield of 4°78 cubic feet per Ib.. 


SALES AGENTS 


COAL 


‘CHESAPEAKE & OHIO RAILROAD, 


GAS COAL COM’Y 






GEN ERAL COAL 


THE 


AGENCY 


OF 


Chesapeake and Ohio Railroad bi 


For the Sale and Distribution of the Superior 


Cannel, 
Splint, 
Cas and 
Steam 


*FROM 


Kanawha&New River Coal Red.ion 


ON 


Pe eee eee 


THE 


Seer y it Sy 


THE LINE OF THE 


Seriseen Tee 


IN WEST VIRGINIA. 


WMS. C. WICKHAM, 
Vice-Pres, and Receiver, 
C.40, B R., 


Richmond, Va, 
426-6t 


NEW YORK AND CLEVELAND 


A. 8S. HATCH,' 
General Manager, 
c, & O. R, R. Coal Agency 
N. Y. 4 


cial Oa a 


5 Nassau St, 


Reads Aaranacieaes eo 


EW LO mi te 


Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 
YOUGHIOGHENY GAS COAL. | 
oan 

This Company is prepared to furnish any amount of their 1 
justly celebrated, and acknowledged superior GAS COAL, to | 
any point reached by raiiroad or navigation, on most favor 3 
able terms, j 
General Office—384 Penn Avenue, [| 
PITTSBURGH, PA. } 


Branch Oftice—C, & P. RR. Coal Pier, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President, 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 

















from their Colliery at Smith's Mills, on the Youghiogheny River, thirty-seven and a half milesaoutherly | 


of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY (MAL for 
GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 


Full particulars can be had by addressing 


PERKINS & JOB, Agents, 
27 South Street, New York, 
. 91 State Street, Boston. 


CHAS. H. MEYER & CO., ! Gas Engineers, 
227 Chestnut Street, Philadelphia, Pa., | AND PARTIES ENGAGED IN THE BUILDING OF 
GAS WORKS, 
who desire information regarding PETROLEUM GAS, either 


for use pure or for enriching, are requested to address, stat- 
ing particulars, 





IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO NEW YORK, J. D. PATTON 
0-5 . D. Pd N, 


363-un) Treyerton, Northumberland Co: la, 


| thousand feet (standard yield) the illuminating power 


| of lime. 


| 405-tf 





351-ly at sit inatioohncnll E 
PEYTONA 
CANNEL COAL | 
From West Virginia. 
Yields over 13,000 teet of Gas perton. At ten : 


is over 43 candles. Purifies 4,510 feet to the bushel } 


S E, LOW, Secretary, 








Office, 58 Broadway. 


FOR SALE, 
HALF INTEREST IN A SMALL GAS WORKS WILL 
be sold. or leased to a practical gas man. 
Address 


J. SHACKELTON, 
Westtield, N.Y. 


Two thous- 
and feet of natural gas per day, 
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pn» IMPROVED GAS EXHAUSTER: 
/ ; WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
8. S. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 








ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1, It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire. and can not get out of odleg 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsida 
3, The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


THE NEWBURGEH ~ MANHATTAN J. H. GAUTIER & CO.. 


Orrel Coal Company, FIRE BRICK & ENAMELLED CLAY CORNER ‘OF 
Mines at Newburg, Preston County, W. Va. R a T oO ne T W oO ke K S F GREENE AND ESSEX STREETS, 


Company’s Office, No, 52S. Gay Street, Baltimore, Md, 





C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. ADAM WEBER, J ER Y E Y ( | T } r N J 
Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- (Successor to MAURER & WEBER.) e 4hU) 4 9 ive Fe 
a, Sh ree PROPRIETOR, MANUFACTURERS OF 


This Company offer their very superior Gas Coal at lowest 
ma:ket leer Aaa. : Office and Works, 15th Street, Avenue C 


It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of marenccncnesgeinninel Clay Gas Retorts, 

i illuminat wer, and of remarkable purity; one 
ae aime purifying 6.792 cable Sect, with a lane canount FIRE BRICK AND TILES, " 
of coke of good quality. Of all shapes and sizes. Gas House T iles, 


It has been for many years very extensively used by various FIRE MORTAR, CLAY AND SAND. j 
Gas Companies in the United States, and we beg to refer to , a | 


. > 
the Manhattan, Metropolitan, and New York Gas Light Com- | #7 Articles of every description made to order at short H B k EK 
panies of New York; the Brooklyn and Citizen’s Gas Light | notice, US l re ric Ss, GC. CG. 
Companies of Brooklyn, N, Y }; the Baltimore Gas Light Com- | 


i >, Md., ¢ » Providence Gas Lig! som- | ° ° 
Ay 9 pala anata aaa JAMES MARSHALL & CO. 'Ground Clay, Fire Brick an? 
Best dry coals shipped from Locust Point, wharves, and 


. " . 
ra ae given to orders for chartering of vessels, F ran kli n Fo un d ry an d Fire Sand in Barrels, 
ALWAYS ON HAND. 


a <.-k Pipe Works, 
THE DESPARD COAL COMPANY MANUFACTURERS OF | J. H. GAUTIER. 


OFFER THEIR SUPERIOR tenes yn 
DESPARD COAL GAS, WATER, AND OIL PIPES, | — — =. 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia, 











Wharvea “Locust Point, ; Baltimore 
Compat/’s Office, never St., ' ‘ Works, 1Sth, 19th, 20th and Railroad Street, | 
Among the consumers 0 espard Coal, we name: Man- > . 230 eet s “t 
hattan Gas Light Company, New York ; Metropolitan Gas Office, No. 23 ! Poo enth Stree <8 
Light Compsay, New York ; Jersey City Gas Light Company, Pittsburgh, Pa. 


: } ;P ad Gas Ligh . 
pA Tne ogy See eee | Se oe ae N,B,—Pipes from 8-1ncn and upward3 Cast in 12 ft, lengths, 


*." Reference to them le requested, Wi. ¢@™ Sond for Circulars and Price List \ 














=»? 
Z_1 


6 American Gas 


ight Journal. 


Feb. 2, 18775 





M‘'NEALS & ARCHER, 


BURLINGTON. N. J, 


4 


jesquey 





Flange-Pipes 


CAST TRON 


FOR WATER 


gh he 


AND GAS. 


NEW YORK 


FIRE BRICK AND CLAY 


Retort Works. 


Ge Established in 1845. gg 


(Branch works at Kreischervile, 
B. KREISCHER & SON, 


OFFICE, 


Staten Island.) 


58 Goerck Street, 
TILES & FIRE BRICK 
shapes and sizes, 


cor. Delancy, N.Y 
GAS RETORTS, 

Of all 
FIRE MORTAR, CLAY AND SAND. 


Articles of every description made toorder atth 
hortest notice, 

















B. 


EVENS & HOWARD. 


KREISCHER & SON. 


Fire-Brick, 
o4ly punoiyg 





Clay Gas Retorts 
Retort Settings, 
ours fodidg uleig 


OFFICE, 916 MARKET STREET, ST. LOUIS, MO. 
GOODS CAREFULLY PACKED IN CARS AT WORKS FOR ALL POINTS. 


a Portland Cement, 


| Roman Cement, 
Keene’s White Cement, 
Sellurs Gas Cement. 
English Fire Brick, No. 1, $30 per M, 
a Silica Fire Brick, $60 
IMPORTERS. 


| §. L. MERCHANT & CO., 
R. D. WOOD & CO... 76 South Strect, New York, 


Corner Maiden Lane. 


“ee 





* 344-ly 


t#~ Remit 10 cents postage for “ Practical Treatise on 
PHILADELPHIA. | Cement. 
MANUFACTURERS OF mo KIDD’S ee 


CAST IRON PIPE cas Consumers’ Guide 
FOR GAS AND -WATER | out any previous knowledge of the Gas Meter, the queutity 
Lamp Posts. Valves, Etc. 


and money value of the Gas consumed. Al]so the best method 
Mathew’s Pat. Anti-Freezing Hydranis, 


of obtaining from Gas the largest amount of its light. 
400 Chestnut Street. | 


It will be to the advantage of Gas Con:panies to supply 
| their Consumers with one of these Guides, ay a means of pre- 
venting complaints aris: 
regard to the registration of their meters. or sale by 

A. M. CALLENDEK & vv., 
42 Pine Street, New Yors, Room 18, 


“g from their want of knowiedge in | 
| Keystone Iron Works, 
422 


JOHN P. KENNEDY, 


| SUCCESSOR TO 


Hoy, Hennedy &C 


GAS ENGINEER AND CONTRACTOR 
For the Erection, Alteration and Exten 
of Gas Works, 
PLANS, SPECIFICATIONS AND ESTIMATES, 


Office 111 Liberty Street. P. O. Box 








| 
| 
| 
| 
} 
| 
} 
| 





| 





AGENT FOR THE 


ace 


ATLANTIC DOCK 


lron & Machine Work 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 


MANUFACTURERS of every Kind of Gas Machinery, 
Bench Castings, Wrought Iron Work, Multitubular ani 
Condensers, Washers, Scrubbers, Puri flers, Exhausters 
every equipment complete for large or small Works, 


GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 


Iron Roof Frames with Cornice Gutters, covered wit 
rugated Iron or Slate; Iron Doors and Iron Pivot | 
Windows: Coke Barrows, Fire ‘Tools, Retort Lids, ( 
Bars and Screws, Stop Valves, Tar Valves for Rezuid 
Dip in Hydraulic Mains, Pressure Governors for § 
Mains, ané Compensators for £>. iausters tnat are unr) 
for unvarying uccuracy Steam Engines, Boilers, Etc, }: 
Post Office Box 2,348, Office 111 Liberty siree., 


titine il, 


GEO, STACEY. HENRY RANSHAW wWM.8 14 


GEO. STACEY & CoO., — 

MANUFACTURERS OF SINGLE AND TELESCOPIO 

GAS-HOLDERS 
AND ALL KINDS OF 


Cast and Wrought Iron Work 


Osed in the Erection of Gas and Coa! Oil Works. 





Foundry on MILL STREET; Nos. 33, 35, 87 and 39, 
Office and Wrought Iron Workson RAMSAY STREET 
cinnati, Ohio. 
REFERENCE 


Cincinnati Gas-Light Co, Baton Rouge, La., Gas ( 
Indianopolis Gas Co. Saginaw, Mich.. Gas Co 
Dayton, O., Gaslight Co. | Oshkosh, W ie. , Gas Co, 
Covington, Ky., Gas Co, lp eoria, Til, Gas Co, 
Springtie!d, O., Gas Co. Quincy, Ill., Gas Co. 
Terre Haute, Ind., Gas Co. | Champaign, Ills., Gas © 
Madison, Ind., Gas Co. | Carlinville, fll, Gas Co. 
Kansas City, Mo., Gas Co, Bowling Green, Ky., Gas 
Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co 
Burlington, | Iowa, Gas Co, ; Vicksburg, Miss., Gas C¢ 
Nashville, Tenn., Gas Co. | Denver City, Cal., Gas Ci 
R. T.C Yoverdale, Eneg’r Cincinnati, and others. 


FOR SALE OR TO LEASE, 


THE EXTENSIVE AND WELL KNOWN 


Philadelphia Fire Bri 


AND 


Clay Retort Works, 


on VINE STREET, west of TWENTY-THIRD STREET 
tending to Schuylkill River, are offered for gale, or w 
Leased for aterm of three years, with the privilege o! 
tending or purchasing at expiration of same, 

#These Works were established by the late John Ne 
met, are well atocked with approved machinery and are 
in good running order, 

| Immediate possession Gan be given, 

| All Bids for the purchase of the same must be in wril 
| and addressed to the undersigned, on or before the 201 
| of February, 1877. 

\ GEO. W. KRAFT, 
TRUSTEE OF JOHN NEUKUMET'S ESTATE, 


SAE 





No, 2132 Filbert Street, Philadelp 
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SMITH & SAYRE MANUFACTURING COMPANY. 


he Mackenzie Patent Gas Exhauster 


wo OG 
TOR 
Extengs 


Aud Patent Cempensator. 


MATES, bo 
*, O. Box 















G G. PORTER, President. 


8 entire:y the necessity of water-jo ints, is 
OFFICE 9% LIBERTY STREET, New York. 


the production and {lluminating power of the gas 
compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 








TREETS, 


ery, Ret 
ular ani 
hausters 
orks, 


RS, 


, 


The Compensator obviate 





red wit 

Pivot | 
Lids, ( 
r Rezus 
8 for § 
re unr) 
, Rte. 


Tc 


ail bai 


7 ON iY i} \ A Wie Te 
= tA At fe 


JAMES M. SAYRE, “Treasurer. 


i | nN i 
fi ‘aa | 
il 


Hii jy 


Address 


SCOPIO 


Rs) 


MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE. 


The Blower is a Force Blast machine, durably built, and can be driven with ene-third the pewer required to drive the ordinary fan 


The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Cupola 


and 33 per cent fuel. 


‘ork [| 


rhey are made to pass from 4,000 to 150,000 cubic feet of gas per hour; will iNgyease 
We are also sole proprietors and manufacturers of the 


and add very much to the durability of the retorts,eIther clay or iron. 





d 39. 
TREET 








DAVID 8s. BROWN, 
BENJAMIN CHEW, 


z resident, 
Treasurer, 


JAMES P, MICHELLON, Secretary, 
WILLIAM SEXTON, Supe rintendeQ? 


ESTER IRON Wo Ries 





, « | g 
Ky., Gas te \ GLOUCESTE CITY WN, 
Gas Co 
, Gas Com a 
, Gas Col 
thers. fF 
t 
SE, | 
wN ff 


STREET 
le, or W 
vilege o! 


ohn Ne 
and are 


e in wri 





the 201 
T, z 
STATE, 


orks, 
hiladelp’ 


cast rn as’ Water Pipes, Stop Valves, ire Uydrans, asHolders de 


Office No. 6 North Seventh Street, Philadelphia, 


CHARLES W. ISBELL, Secretary. 






















i i 
Continental Works, 
GREENPOINT BROOKLYN, N. Y. 


t AND MANUFACTURER 


F. ROWLAND, 








ASA] 4 — DE Rs 


ANY 


G 


OF MAGNITUDE, 


> 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 


and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cit 
Towns, Mansions, and Manufactories. 


‘JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


ies 
1@s, 


Oftiice in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure, PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves 


for Purifiers. 


GAS HOLDERS, 


} TELESCOPIC 
With cast iron guide and suspension frames, 
ERNORS or REGULATORS, STREET MAINS, 
48 INCHES DIAMETER, for WATER or GAS, 
nections, Such aS BRANCHES, BENDS, DRIPs, 


STOP VALVES, from 3 to: 


Retorts and all castings re- 





| Station Meters of all sizes, 
| 


AND SINGLE 

GAS GOV- 
from 1% to 
Street Main con- 
SLEEVES, etc. 


30 inches, for both Water and 


Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abort 
Gas Works. 226-tf 
JESSE W. , JR. 


TYRCONNELL GAS COAL., 
MINED 1N TAYLOR 'NIY, WEST VA. 
Company’s Office, 52 8S. Gay St., Baltimore. 

CHARLES MACKALL, 
CHARLES W. 


SHIPPING PoINT—Baltimore, 


STARR, JESSE W. STARR 


Col 


Secretary. 
nu AYS, Agent, Room 7, 111 B’way, N. ¥. 
Md, 





This coal yields 10,000 cubic feet of Gas, with an illuminat- 
ingspower of over 16 candles, Forty bushels of very supericr 
Coke, with little Ash and scarcely any clinker tint 

MITCHELL, VANCE & CoO., 
Manufacturers of 
4 T _ ; = 5 
CHANDELIERS 
And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 


| Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c, 

BROADWAY 

Rear Entrance 140 Mercer Street,) 


Salesroom, 597 


NEW YORK 
Special designs furnished for Gas Fixtures for Churches 
Public Baus, Lodges, &c, 
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American Gas 


Brown Streets. 
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49 DEY STREET, NEW YORK 


inht H#Hournal. 


HARRIS, GRIFFIN & CO.. 


i *hiladeIphia, 
CITY. 





e) 


Feb. 2, 1877 


1876.) 


Ho c-sabne. 


AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 


PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN. 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of 
We hereby caution all parties against making, 
Ti port and eonfide 

ted to establish the character of our house, and w 


can apply, in 
anteeing satisfaction 


PREW 


, ANT 
AN 


HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 

Price $5, Which snould be sent either in Check, P. O. Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 

A. M. CALLENDER & €C., 
Office GaS-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN'FG CO. 


MANUFACTURERS OF 





BE 


STEAM, WATER AND 


Plumbers WMiaterials. 


‘ 





Cas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 
t?~ Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


38, 740, 742 and 744 Groenwich St,, N. Y 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 


A N 


AND 
APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIP CONDENSERS: CONDEN- 


the ORIGINAL and ONLY CORRECT 


nee of Gas Companies, so long enjoyed by us, encourage us t 


vy 


vending, or using any Gas Exnat 


ce 


ith our extended experie) 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WOR! 
938 to 954 River Street and 67 to S3 Vail Ave 


TROY, NEW YO! 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate \% inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 


ALSO 


FIRE HYDRANTS. 


Ss 


Tr 


vn. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 





FEPCUSON ALBAN 





1842, DEILY & FOWLER 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 
MANUFACTURERS CF 
CAS HOLDERS, 
SINGLE AND TELESCOPIC—WITH CASI 
OR WROUGHT IRON GULDE FRAMES. 


1876. 


Iron 


We are prepared to furnish Holders, Wrought 
Purifiers, 


Frames, Bench Castings, Condensers, Scrubbers, 





SERS; SCRUBBERS, 
et anc 
x 
aor relic 

BENDS «a 
of all sizes and «ke 


idry), and 
XHAUSTERS 

ving Retorts from pre ssure. 
id BRANCHES 
won, 


Ss and scri} 


FLOYD'S 
MALLEABLE 


PATENT 


RETORT LID. 


SABBATON’S PATENT 
FURNACE DOOR ANI FRAME. 


SELLER’S CEMENT 


for stopping leaks in Retorts, 
GAS GOVERNOR 
and everything ccennected with well regulated Gas Works, at 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 
very low prices, 
SILAS C. HERRING. 


Ss, 





JAMES R. FLOYD. 





| Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holde Since that date we have ! 
Gas Works and forty-six Holders, We super 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868: 
Lancaster, Pa. 
Williamsport, P. 
Bristol, Pa. 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa.j 
Freeport, Pa. 


re. 


nten 


Barnesville, O. 

a. Franklin, Ind 
Jacksonville, Ill. (2) 
Johet, 11, 

Lawrence, Kansas 

Jefferson City, N.O, La, 

Aigiers, N. O., La, 

Kalamazoo, Mich, 

Buffalo, N. Y. 
xzcensburg, N. Y, 

Waverly, N. Y. 

Little Falls, N. Y.! 

Penn Yann, N. Y. 

| Watkins, N. Y. 

Gloucester, N, J. 
Salem, N.J. 
Mount Holly, N. 
Piainfield, N. J. 
Englewood, N. J. 
Dover, Del. 
Pittstield, Mass. 
Meriden Conn- 


™. 4 


| Beth'she= 

Saaron, Pa 

Youngstown, O; 
Steubenville, OC, 


Huntingdon, Pa. 
Canten, Pa 
Annapolis, Ma. 
Parkersburg, Wes 
Lynchburg, Va. 

Je 

| Zanesville, O. 

Mansfield, O. 

Marion, O. 
| Belleaire, O, 


Pittston, Pa. 
} Athens, O, 


) pursue the 
and increased facilities, develop the latest improvement that Scienc 
‘tion of Gas Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, always g 


| 


| 


GAS EXHAUST GOVERNOR, 


st Governor that will be an encroachment of our patent. 


same undeviating course that has contribu. 


lar 


JOHN J. GRIFFIN. 


THE LANE & BODLEY CO., 


HYDRAULIC ELEVATORS 


We solicit; specifications from Gas Companies for Hydra 
lic Elevators, of the Direct sr Compound form, to be operi 
ted by Water from Street Main, or from Tanks supplied 
Address for circulars 

THE LANE & BODLEY CO., 
‘John and Water Streets, Cincinnati. 
Farmer, Esq., Gas Engineer, No, 11 


pumps for this purpose, 


We refer to William 
sroadway, N. Y 

Cincinnati Gas-Light and Coke Co., three machines, Cin- 
cinnati; Laclede Gas Co., two machines, St. Louis; Evans. 
ville Gas Co., one machine, Evansville, Ind. ; Newark Gas 
Co., one Machine, Newark, N.J.; Pittsburg Gas Co., tw 
machines, Pittsburg; Washington Gas Co., two machines 
Washington, D. C. 414-ly 


NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


SHOVELS, SCOOPS & SPADES.) 
SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 
They can be$made$to screen any size desired. 
Price, A No. 1, per dozen, $40. 


A. SEE & SON, 
1358 Broadway, N. ¥. 


REMOVAT.. 


404-ly 








Roof | 
Drips, Bends, Tees, and all other Iron Work connected with | 


yuilt three | 
b person | 


BUTLER’S PATENT 
Coke and Coal 
SCREENING SHOVELS 


he MADE FROM BEST MAL- 
‘| LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 


HANDLES 
Perfect in 


their operation. is very 
strong, and from their great durability) f 
vastly more economical than any sub- 
stitute. | Refer to all the principal ga‘ 
Companies in the country, who ac: 
knowledge them as the “ne plus ultra 
of Coke Screening Shovels, 















Orders addresed only to 
HERREING & FLOYD, 
Sole Agents, 
740 Greenwich St., Ne WV. 
tc?” I still retain the original SABBA 
TON LETTEKS PATENT, and have grante¢@ 


no rights or privileges to any othe! 
parties. 
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SAMUEL DOWN, President. WM. H. HOPPER, Vice-Pres’t. WM. N. MILSTED, Sec. and Treas. T. C. HOPPER, Gen’l Suy’ 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 

Ba5" Sole Agents for W. Suca’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 

A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
512 West Twenty-sceond Street, New York. 


Q7 Jater Street, Cinci ati. ra! : . 
37 Water Street, Cincinnati! Arch and Twentv-second Street, Philadelphia. 


20 South Canal Street, Chicago. 
511 Olive Street, St. Louis. 


—_— — 


HARRIS, HELME & McecILHENNY, 
Successors to Harris & Brother. 


ESTADBLISIIED isas. 
PBACTICAL GAS WEAVER WANVUPACTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds ot Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a pe riod of 88 Ye ars) and from orn personal SUPErVUSION of all 
Work, we CaN quarantee all orders to be erecute d promptly, and in EVErY TE Sp ct satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN McILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s}Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the orntGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 









WILLIAM WALLACE GOODWIN. [335 ly] HOWARD KIRK, Special Partner. 
MURRAY & BAKER, - : 
> * a * 
Practical Builders, 
CENTENNIAL DRAWINGS. B. S, BENSON. 
And Contractors forthe Erection of 
-_ : . MANUFACTURER OF 
Gas Works, 
> . 2etivea ‘ »tprios *« rt . = 
Prospective or Geometrical Drawings MANUFACTURERS OF ALL THE LATEST AND MOST aie eee ~ = 
Of Bulidings and Apparatus, settable for Exhibition Par- IMPROVED APPARATUS AND TOOLS FOR i A > ; 
poses. Finest work. Address THE MANUFACTURE & DISTRIBU- Sas a a | 


F. H. MULLER. 


126 East 52nd Street, N. Y. 


TION OF COAL GAS. Cast Iron Pipes and Fittings, 


8” WORKS AT THE RAILWAY DEPOTS, AND 


FORT WAYNE, INDIANA. 


GARDNER BROTHERS, ee Gas and Water Mains. 


We manufacture Bench Castings, Washers, ‘‘The Im-| aj) sizes from 3 to 30 inch cast vertically in 124¢ feet lengths 
MANUFACTURERS OF mersed Multitubular,” and Atmospherie Condensers, Wet and | 
{] Office & ractory 52 East Montumert St,, 


Cl Cc 4 Dry-Lime Purificre, Dry Center Seals, Telescopic and Single 
ay as etorts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate§ BALTIMORE, MD. 


Fe . Wood and Iron Trays for Purifiers, Coke and Coal Carts, : — 
eto rt Settings, Wrought lron Screening Shovels and Castings, and Wrought 
. a Work of every description for Gas-Works. Cc. CEFRORER. 
Fire Bricks, Etc. As Mr. Murray 1s « Practical Draughtsman, we will furnish P ‘ 
fic , s saatteaaaiielanie » certian Manufacturer 0 
plans and specifications to parties or associations, or will wait 
r “ ' : : 
Works, Lockport, Westmoreland Co., Pa.) personally upon parties contemplating the construction of 4 3 B U R TW ES; R wg 
Office, 96} Fourth Avenue, new works, or the alteration or extension of old ones | G A. = | a 7s A Se 
The most satisfactory references can be given, if required | xATING r TIN . 
PITTSBURGH, PA. | of the experience and commercial fairness which character GAS HEATING AND COOKING APPARATUS. 
J R. SCOTT izes our dealings. | 
er dee 4 We would respectfully inviie Western men to call and sec | ’ 
Gon'l Agent for Nevv England, ov™ natterns and works here, MURRAY & BAKER, | FITTERS’ PROVING APPARATUS. ETC. 


Wasnington St. Boston. Fort Wayne. Indiana | No. 248 North Vighth Street,?Philadelphis. 
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 GHORGHEH C. HICKS & CO., 
BALTIMORE... YIP. : 


OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 


Agts. for New England, 


— 
= 
= 


WALDO, BROTHERS, 


5 On 


94 Water Street. Boston. 
| 


m | ab 





—— . Th 


STANDARD CLAY RETORTS, k 


Blocks and Tiles of al] Shapes and Sizes, - 
FIRE BRICKS OF ALL QUALITIES AND PATTERNS, |: 


FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, |: 
Drain and Sewer Pipe from 2 to 30 in. Diameter, | ) 
MANUFACTURERS OF CLAY IN GENERAL. , 





Safe Delivery Guaranteed in any part of the Country. 
Manufacturing Facilities Unequalled. 





‘* INDIANAPOLIS, IND., Dec. 18, 1876. 
‘GEO. C. HICKS, Esq., 
‘* Dear Sir, 

‘* Among the letters which you placed in my hands for examination regarding 
the general standing of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 
gas manufacturers of the U. &.. speaking in the highest pr ssible terms of their durability, freedom from the accumuila- 
tion of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 
room at the Centennial. [suppose you are aware that your retorts were awarded a First Premium at the Centennial._ 


‘ Yours truly. Kk. T. COX, of the Centennial Jury of Awards. the 


